From:
To:

NAVFAC MIDLANT, ROICC Camp Lejeune; NAVFAC MIDLANT, CI;
NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT, RIOCC Camp
Lejeune; NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC
_MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT ROICC Camp Lejeune

Cc: (Group 111 Mgt.) (PM, Group 111 Management);
_(Group 111 Mgt Superintendent);

Subject: [Non-DoD Source] RE: TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS
Date: Monday, July 11, 2016 10:10:38

Thanks [{fiJ] for your help to make this schedule.

is working with our sub on our punchlist. [l to'd my sub this Saturday that after completion of

our punchlist he would be ready to go over 2 days to develop his punchlist at the CLEO. 1 think we're moving in
the right direction.

I have the cost proposal for the Visitor's Center drainage on my desk. Will send it to you today. Thanks. R/-

| Deputy Project Manager & Small Business Liaison | |
311 Parachute Tower Road | Camp Lejeune, NC 28542 |

Phone: - | =

Dragados USA, Inc. is An Equal Opportunity Employer

From: NAVFAC MIDLANT, RoICC Camp Lejeune [mailto [ )G

Sent: Monday, July 11, 2016 10:00 AM
To NAVFAC MIDLANT, CI;
ROICC Camp Lejeune NAVFAC MIDLANT, RIOCC Camp
NAVFAC MIDLANT, ROICC Camp Lejeune; NAVFAC MIDLANT, ROICC Camp
NAVFAC MIDLANT, ROICC Camp Lejeune
(Group I Magt.);
Management); (Group 111 Mgt Superintendent);
Subject: RE: TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS

) Il

B i!! be onsite to do TAB and controls verification July 25th and 26th, and the morning of the 27th if
necessary. Please have the appropriate subs on site.

IO =
Supervisory Construction Manager
ROICC, Camp Lejeune, NC

NAVFAC MIDLANT,

(PM, Group I

From e
Sent: Thursday, July 07, 2016 2:32 PM
To

NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT,
Cl; NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC

MIDLANT, RIOCC Camp Lejeune

Cc: (Group 11 Mgt.) (PM, Group I
Management); (Group 111 Mgt Superintendent)

Subject: [Non-DoD Source] TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS



Good afternoon- / . Attached are the revised TAB test reports for the CLEO building. It was
reviewed and signed by my QC Manager. All changes identified b have been made. Peter's last comments

are included at the end of the attachment. Reques- review and comment as soon as he is able. 1 am sending
this digitally-only for now. Please advise if you feel hard copy should follow. | recommend sending hard copy for
the files once this gets approved. Thanks. R/[{SJl}

RIS | Dcnuty Project Manager & Small Business Liaison | |

311 Parachute Tower Road | Camp Lejeune, NC 28542 |

phone: [N N - E

Dragados USA, Inc. is An Equal Opportunity Employer



From:
To:

Subject:

Date:

Attachments:

[SIE N \/\FAC MIDLANT. ROICC Camp Lejeune

NAVFAC MIDLANT, BD NAVFAC MIDLANT, Staff
NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT, ROICC Camp Lejeune
Correspondence Regarding Group 111 (Email 4), Freedom of Information Act (FOIA) Request DON-NAVY-2017-
003161 - Camp Lejeune - P1383 & P1384 Base Entry Point / CLEO Building Projects Contract No. K1310-002-S /
Project Number K1310 SLO Case No. 16-970

Friday, May 12, 2017 13:23:51

Non-DoD Source RE P-1383 CLEO TAB Verification and PVT field checks preparations.msg
Non-DoD Source RE TRANSMITTAL 1238 REV 1 CLEO TAB TEST REPORTS.msqg

P-1383 CLEO TAB Verification and PVT field checks preparations.msg

Non-DoD Source RE TRANSMITTAL 1238 REV 1 CLEO TAB TEST REPORTS.msqg

RE TRANSMITTAL 1238 REV 1 CLEQO TAB TEST REPORTS.msg

Non-DoD Source TRANSMITTAL 1238 REV 1 CLEO TAB TEST REPORTS.msq

DSN

Contract Specialist
ROICC Camp Lejeune

fax




From: (b)(6) |

To: (DD .~ =:C \i10LANT. C!; NS
Cc: (Group 11l Mat.) (PM, Group IIl Management);
NAVFAC MIDLANT, ROICC Camp Lejeune; (Group 111 Mgt Superintendent) .

NAVFAC MIDLANT, ROICC Camp Lejeune; [{SNI{SHIMNN NAVFAC
MIDLANT. RIOCC Camp Lejeune [{S}ISYNMMM NAVFAC MIDLANT. ROICC Camp Lejeune

NAVFAC MIDLANT. ROICC Camp Lejeune; [ SSHNMMM NAVFAC MIDLANT. ROICC

Camp Lejeune

Subject: [Non-DoD Source] RE: P-1383 CLEO TAB Verification and PVT field checks preparations
Date: Friday, July 22, 2016 16:39:04
Attachments: Pre PVT Trends and Pre FPT (3).pdf

Attached isafile with Pre-PVT Checklist, Trends, and Pre-FPT.

The FPT with the signson will be submitted on Monday in the morning as well as the most recent Pre-FPT and/or
any other as requested.

Sorry we couldn't arrange in this last 2 days to get a copy of the documents. Anyway , al the HVAC equipment
are working and the system ready for PVT.

Thank You

DISE / Quality Control Manager || 311 Parachute Tower Road, Camp Lejeune, NC 28542

Catprone [N Prore: I -~ = [

Dragados USA, Inc. is An Equa Opportunity Employer

----- Original Message-----

From: NAVFAC MIDLANT, CI [mailtdiS

Sent: Wednesday, July 20, 2016 4:34 PM

(Group 11 Mgt.) (PM, Group I11

NAVFAC MIDLANT, ROICC Camp Lejeune; (Group |1l Mgt
NAVFAC MIDLANT, ROICC Camp Lejeune;
NAVFAC MIDLANT, RIOCC Camp Lejeune; NAVFAC MIDLANT,
ROICC Camp Lejeune; NAVFAC MIDLANT, ROICC Camp Lejeune; [N
NAVFAC MIDLANT, ROICC Camp Lejeune
Subject: P-1383 CLEO TAB Verification and PVT field checks preparations

In preparation for the TAB verification and PVT next week, please provide a copy of the completed Pre-FPT and
FPT checklists as completed by the commissioning agent, and the completed Pre-PVT checklist and control system
trend log graphs by the controls subcontractor by Friday, 22 July. The creation of the graphic trend logs may be the
only item that has not been completed at this point.

Superintendent);

To clarify my request:

1) Pre-FPT checklists, filled out with signatures, are necessary to perform the FPT/TAB.

2) FPT checklists, filled out with signatures, are necessary to confirm system readiness for PVT.

3) Pre-PVT checkligt, filled out, is necessary to confirm DDC system readiness for PV T.

4) Control Loop Trend Logs (as graphs) are necessary to conform system stability prior to PVT:
a) graphical plotsrequired under 23 09 23.13 22 section 3.5.10 can be combined with those of section 3.5.4.q.
b) graphical plots should contain trends of each variable point (zone temperatures, damper positions, etc.)
¢) variable point trends should be overlaid on setpoint trends (e.g.: zone temp and cooling setpoint on same graph)
d) for ease of printing, when necessary, graphs should be on awhite or light color background
€) graphical plots should illustrate system responses to changesin set points and/or parameters
f) based on (a) and (€), the length of trended data can vary, but appropriately scaled 24/48 hour spans are



acceptable
g) DDC system screenshots are acceptable provided they show both the variable point and the set point together

All four items can be submitted electronically viaemail.

Please contact me before Friday should there be any questions on the above.

Respectfully,

, EIT, PMP
Mechanical Acceptance Engineer

/ oy I/ c= IS -~ IS

----- Origina Message-----
From NAVFAC MIDLANT, ROICC Camp Lejeune
Sent: Monday, July 11, 2016 10:00 AM
To
ROICC Camp Lejeung,
NAVFAC MIDLANT, ROICC Camp Lejeune;
NAVFAC MIDLANT, ROICC Camp Lejeune
: Group 111 Mgt.); (PM, Group 111
Management) (Group 111 Mgt Superintendent);
Subject: RE: TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS

) Tl

- will be onsite to do TAB and controls verification July 25th and 26th, and the morning of the 27th if
necessary. Please have the appropriate subs on site.

NAVFAC MIDLANT, CI; NAVFAC MIDLANT,

NAVFAC MIDLANT, RIOCC Camp Lejeune;
NAVFAC MIDLANT, ROICC Camp

, PE
Supervisory Construction Manager
ROICC, Camp Lejeune, NC

----- Origina Message-----
From (maito S|

Sent: Thursday, July 07, 2016 2:32 PM

To NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT,
Cl; NAVFAC MIDLANT, ROICC Camp Lejeune; NAVFAC
MIDLANT, RIOCC Camp Lejeune
Cc: (Group Il Mgt.) (PM, Group 111
Management) (Group 111 Mgt Superintendent);

Subject: [Non-DoD Source] TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS

Good afternoon / . Attached are the revised TAB test reports for the CLEO building. It was

reviewed and signed by my QC Manager. All changesidentified byl have been made. [{Ji] 'ast comments
areincluded at the end of the attachment. Request [l review and comment as soon as heis able. | am sending
this digitally-only for now. Please adviseif you feel hard copy should follow. | recommend sending hard copy for

the files once this gets approved. Thanks. R/ [l




RIS | Decnouty Project Manager & Small Business Liaison | |
311 Parachute Tower Road | Camp Lejeune, NC 28542 |

prore: w I < O = I
Dragados USA, Inc. is An Equa Opportunity Employer



mi GROUP Il MGT., INC. Phone (252) 527-3333

G

T POBox1393(28503) 2820 West Vernon Ave., Kinston, NC (28504) Fax  (252) 527-3377

July 22, 2016

To:
From:

Re: Pre-PVT Checklist, Trends, & Pre-FPT Checklist

1) Pre-PVT- Item #U Please see the note that a laptop will be turned over to the Owner at the end
of the project.

2) Trends- The Trends for Geothermal Water Temperatures HP-1, HP-3, and HP-4 are included.
Group lIl had HP-2 turned off insulating the condensate lines.

3) Pre-FPT- Please note that as of the Pre-FPT's that the HPWH pump was not operating as
designed. The pump is now operating and there is Hot Water to the Building.

Cc:
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Commissioning Solufions, linc.

3850-A Airport Road, NW
Wilson, NC 27886
(252)-291-5100

COMMISSIONING REPORT
CONSERVATION LAW ENFORCEMENT OFFICE (CLEQ)

BASE ENTRY POINT
OLD SAWMILL ROAD
P-1383

MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA

FEBRUARY 2016



Commissioning aC
Solutions g
Group diiii
COMMISSIONING CHECK SHEET
Centrifugal Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TEST DATE & Mﬂ-cl-[ Zoll
EQUIPMENT TAG  P-1 LOCATION  Mechanical Room
SYSTEM Geothermal Loop DWG. NO WM101/WM601
As Scheduled
Make B&G | Model Number [ Series 90 Serial Number | NG
HP 2.0 | Impeller Diameter — inches | 1.25” Volts/FL Amps | 208/
GPM 46 | Ft Head 54 Pump RPM | 3450
Service | Geothermal Loop | Speed Control [No [ Efficiency I NG

Comments: Pump DDC relay start with circuit setter for flow control

As Submitted
Make | Model Number Serial Number
HP | Impeller Diameter — inches Volts/FL Amps
GPM | Ft Head Pump RPM |
Service | | Speed Control | | Efficiency |
Comments:

As Installed

Make | B4G | Model Number | s¢tive ae Serial Number
HP 1.3 Ty 4.375" Volis/Amps Zogu/1b 4.1A
GPM Sé¢ TR RePolrT |FtHead | sSd.2¢T Pump RPM | 3450
Service | GuollMAL LooP | Speed Control | ¢  TEfficiency | Phemmm
Comments:

VFP Sfectfien | Moton SIART RELAY Récommenarv
I

Comments

Yes
No

Pre Functional Checklist Item and Description

. NA

Pump Installation

Piping system installed

Piping system het water filled and flushed Corpeyssés |wAred

Piping system bet“water pump make up water set

Pump start up strainer removed or strainer cleaned

Adjustable foot support installed underneath suction diffuser v

< [NSTS

Pressure/temperature gauges/ports installed




Commissioning aC
solutions  aanc
tmmn% =
COMMISSIONING CHECK SHEET
Centrifugal Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE SMMal 2010
EQUIPMENT TAG _P-1 LOCATION Mechanical Room
SYSTEM Geothermal Loop DWG. NO WMI101/WM601
Pre Functional Checklist Item and Description s1812 Comments
Valves installed per detail drawing v
Pressure relief valve and size installed per drawings v/
Pump Electrical
Power available to pump disconnect. v’
Proper motor rotation verified v’
Power available to Variable Frequency Drive v’ LeT R Tie DAL
Starter overload heaters set to FLA of motor/sized correctly v VFp Bypassep
Control system interlocks functional v )
Verify that disconnect is located within sight of the unit it controls v
Pump Controi _
Verify proper location, installation and calibration of the water
temperature sensors
Pump volume controller-VFD operable v’

Comments:

PUMP fuppwg 19 BI\PA,S.SI ChevisSefed Useo To CALISLATE! DLS I Frowd .




Commissianing aC
Solutions e
Group
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE 2!J0M¢ 2010
EQUIPMENT TAG _ Admin Bldg HPWH-1 LOCATION  Mechanical Room
SYSTEM Geothermal Water Heating DWG. NO WM-401/WP-501
As Scheduled
Make Florida Heat Pump | Model Number | WT025 Serial Number NG
Total Cooling Capacity N A Total Heating Capacity | 20,000 BTUH
TempIn | 115-deg | V/Amps | 208/ Temp Out | 125
Condenser Water GPM ]4.0 Hot Gas Reheat (Y/N) | N/A
Comments: Set Point Temperature = 125-deg F
As Submitted
Make | Model Number Serial Number
Total Cooling Capacity Total Heating Capacity
Temp In Volts/Amps |
Condenser Water GPM | Gas Reheat (Y/ N) |
Comments:
oPR
of pore
¢ ‘ontractor)
Make Serial Number
To Total Heating Capacity
Temp In Voh
Condenser Water GPM ‘heat (Yes or No)
Comments:
HAELE o| BlE
7 p 2l ol 2l E] 8 =121 ¢
Pre Functional Chec -~ ription ;;: o 7 : g g g g S E
SI=|®| |9|5]S
Piping Installation
Piping Connections complete. X
Piping leak test complete. X
Valve direction verified X X
Piping insulated as required. X
Verify open/closed status of control valves X XX
Flexible connectors installed as specified. X

PFPT HPWH-1




Commissioning acg
Solutions e
oo
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TEST DATE

EQUIPMENT TAG _Admin Bldg HPWH-1 LOCATION Mechanical Room

SYSTEM Geothermal Water Heating DWG. NO WM-401/WP-501

Pre Functional Checklist Item and Description é o= ‘é k| g g § S g
SHEREEE
ai Tnsabation 5 5 0 o B L G B
Inspection and access doors are operable and sealed X
Condenser water piping properly connected X X
Condensate drainage is unobstructed and routed to drain X
X X
Unit Electrical
Power available to unit disconnect(s). X
Power available to unit control panel X
X{X|X

Verify that disconnect(s) is located within sight of the unit it controls X
Power available to electric heating coil X
Unit Controls
Temperature Sensors installed/wiring complete X XX
Control valves operable X X
Unit control system operable and verified X XX
Verify proper location and installation of temperature sensor X
Testing, Adjusting, and Balancilg
TAB Report submitted X X
Comments:

PFPT HPWH-1



COMMISSIONING CHECK SHEET

Energy Recovery Ventilator System
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TESTDATE SMAAa) 2010
EQUIPMENT TAG _ERV-] LOCATION _Mechanical Room
SYSTEM Administration Building DWG.NO _ WM<401/WM-601
As Scheduled
Make | Greenheck | Model Number Minivent - 750 Serial Number NG
Cooling Capacity N/A Heating Capacity N/A
SF HP [ 0.5 | SF Volts/FL Amps | 120/1 SFCFM | 720 SF ESP/TSP-in.wg__ | 0.50
EF HP [ 0.5 | EF Volts/FL Amps | 120/1 EFCFM__ [500 | EFESP/TSP-in.wg | 0.5

| l |

Comments: Supply and Exhaust Fans have fixed speed direct drives.

As Submitted

Make | Model Number Serial Number

Cooling Capacity Heating Capacity
SF HP SF Volts/FL. Amps SF CFM SF ESP/TSP-in. wg
EF HP EF Volts/FL. Amps EF CFM EF ESP /TSP-in. wg

I | ]
Comments:
As Installed

Make | GAgéwHeck | Model Number MV-1S° . PS¢ Serial Number 12967587

Cooling Capacity Heating Capacity N1
SF HP |.15 | SF Volts/FL. Amps SF CFM TE D SF ESP/TSP-in. wg
EF HP |.2$ | EF Volts/FL. Amps EFCFM | Tep EF ESP/TSP-in. wg

| | |

Comments gy rpa Bttt fon AR Plotw DATA - SUPPLY AR | ZxllAust FAl

Requested documentation submitted Rec'd Comments
Submittals with performance data =
Equipment Start-up Sheets o

Comments:

PFPT ERV-1



COMMISSIONING CHECK SHEET
Energy Recovery Ventilator System
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point

EQUIPMENT TAG ERV-1

SYSTEM Administration Building

TESTDATE 8 Masal 2ol
LOCATION _Mechanical Room
DWG.NO _WM-401/WM-601

Pre Functional Checklist Item and Description

NA Yes No Comment #

Ductwork Installation-Pre Commissioning Checks

Ductwork complete,

Ductwork leak test complete.

Fire dampers, smoke dampers, and access doors installed as required.

Pof feavifeo

Ductwork insulated as required.

Thermometers and gauges installed as required.

Verify open/closed status of dampers.

Verify smoke dampers operation.

PoT AQuifzo

Flexible connectors installed as specified.

ERYV Installation

Installation and access doors are operable and sealed

N AVEASASAVE AN

VB G e e

Condensate drainage is unobstructed. (V isually verify drainage by
pouring a cup of water into drain pan).

%

Fan belt adjusted. Supply Fan

Difleer OKwe

Fan belt adjusted. Exhaust Fan

Js

Construction filters removed and correct filters nstalled

Start-up and checkout complete

ERY Electrical

Power available to unit disconnect(s).

Power available to unit control panel

Proper motor rotation verified on the Supply Fan

Proper motor rotation verified on the Exhaust Fan

Verify that disconnect(s) is located within sight of the unit it controls

N

ERYV Controls

Outside Air Damper/actuator properly installed

Return Air Damper/actuator properly installed

Relief/Exhaust Air Damper/actuator properly installed

Outside Air Damper/actuator operable

Return Air Damper/actuator operable

NAAIANAN

Relief/Exhaust Air Damper/actuator operable

pécr 08¢

Supply Fan air volume controller-VFD operable

Exhaust Fan air volume controller-VFD operable

NN

Air handling unit control system operational.

N

PFPT ERV-1



COMMISSIONING CHECK SHEET
Energy Recovery Ventilator System
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TEST DATE

EQUIPMENT TAG ERV-1 LOCATION Mechanical Room

SYSTEM Administration Building DWG. NO WM-401/WM-601
Comments:

Pre-functional checklist items are to be completed as part of stat-up & initial checkout, preparatory to performing
functional performance test procedures, prior to performance of TAB.

This checklist does not take the place of the manufacturer’s recommended checkout and startup procedures
or report.

PFPT ERV-1



e

Commissioning aC
Solutions " AnC
Comssgﬁr:g ——
COMMISSIONING CHECK SHEET
Exhaust Fan
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE $MAkel 201,
EQUIPMENT TAG _Admin Bldg EF-1 LOCATION  Women’s
SYSTEM Toilet Room Ventilation DWG. NO WM101/WM601
As Scheduled
Make Panasonic | Model Number [ FV-08VKS2 Serial Number NG
FanHP [ 162w | Ceiling Volts/Amps 120/1
CFM 50 | Direct Drive |
Comments: Speed Control Required
As Submitted
Make | Model Number Serial Number
Fan HP | Volts/Amps
CFM | |
Comments:
As Installed
Make PArASopsic | Model Number | FV-o5.- HVks 1 Serial Number NIA
FanHP [lzw | CeILingG Volts/Amps 120/1 .14
CFM Sy TAB Repelr | Dikect prive |
Comments:
Sfeeo Guthor INsSHALED - o CCOPARO SEpSe
HELE: =
i » olslolm]d g
Pre Functional Checklist Item and Description $18]2 3 2|t <| & £
SHEINEINE
Exhaust Fan Installation
Unit installed with wall/ceiling brackets and af the proper height per
Manufacturer’s recommendations v/ XXX
Exhaust Fan Electrical
Power available to unit disconnect. v’ X
Proper motor rotation verified v/ XX
Verify that the power disconnect is located within sight of the unit it
controls v X
Exhaust Fan Controls
Verify proper location and installation of the thermostat { No ) X
Verify Intake louver opens with fan start X




Commissioning & amgg

Solutions
Commissioning ———
Group
COMMISSIONING CHECK SHEET
Exhaust Fan
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TESTDATE % LAAH Zovo
EQUIPMENT TAG _Admin Bldg EF-1 LOCATION Women's
SYSTEM Toilet Room Ventilation DWG.NO  WMIOI/WM601

Comments:

CommMors ExIAUST BACK To ERV UpiT- FAR PPELATILAL




Commissioning acg
Solutions N
oo
COMMISSIONING CHECK SHEET
Exhaust Fan
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE 2 MARM Zoyo
EQUIPMENT TAG _ Admin Bldg EF-2 LOCATION Men’s
SYSTEM Toilet Room Ventilation DWG. NO WMI101/WM601
As Scheduled
Make Panasonic | Model Number | FV-08VKS2 Serial Number NG
FanHP | 162W | Ceiling Volts/Amps 120/1
CFM 50 | Direct Drive i
Comments: Speed Control Required
As Submitted
Make | Model Number Serial Number
Fan HP | Volts/Amps
CFM | |
Comments:
As Installed
Make PABASoLIIe | Model Number [ fv-0S_ ks Serial Number ~1A
FanHP | 12w | CE ILIvg Volts/Amps 122/: 14
CFM See TAB 2Epo Ly | D ihecr DAY |
Comments:
SPED comthor WSTAUED - ocLofAL oy SEpsol
|
HEE b
%1218 = =
Pre Functional Checklist Item and Description Zl1812|<|E|8l9]8 g
Elglafl-] 5 E
S| O S
Exhaust Fan Installation
Unit installed with wall/ceiling brackets and at the proper height per
Manufacturer’s recommendations v X1 xX1x
Exhaust Fan Electrical
Power available to unit disconnect. d X
Proper motor rotation verified v XX
Verify that the power disconnect is located within sight of the unit it
controls X
Exhaust Fan Controls
Verify proper location and installation of the thermostat ( pp\ v X
Verify Intake louver opens with fan start o X




Commissioning aC
Solutions e
Commissioning ==
Group
COMMISSIONING CHECK SHEET
Exhaust Fan
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE % uAdell 2ol
EQUIPMENT TAG _ Admin Bldg EF-2 LOCATION _Men’s
SYSTEM Toilet Room Ventilation DWG. NO WMI101/WM601
Comments:

Cokiton> ExAVST BAckTo SRUUdT - FAL oftATErAL




&

Commissioning acg
Solutions " AABC
Cmmmnnam;mg ——
COMMISSIONING CHECK SHEET
Exhaust Fan
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE 8§ MAAeH Zolb
EQUIPMENT TAG Admin Bldg EF-3 LOCATION Vehicle Storage
SYSTEM Room Ventilation DWG. NO WMI101/WM601
As Scheduled
Make Greenheck | Model Number [ SE1-12-432 Serial Number NG
FanHP | 120 | Sidewall Volts/Amps 120/1
CFM 300 | Direct Drive |
Comments: Speed Control Required
As Submitted
Make | Model Number Serial Number
Fan HP | Volts/Amps
CFM i |
Comments:
As Installed
Make G RsmHECK | Model Number | sgi-12-422 Serial Number N A
FanHP | '1% | S10¢ IWALL Volts/Amps 120/3. 1L.LA
CFM S¢y TAR REPLr i Oifecr paive | i
Comments: 7
AW GpTRonéd VIA co supset
Pre Functional Checklist Item and Description =182 < g g g g g
SEHERERE
Exhaust Fan Installation
Unit installed with wall/ceiling brackets and at the proper height per
Manufacturer’s recommendations v’ X|X|x
Exhaust Fan Electrical
Power available to unit disconnect. X
Proper motor rotation verified v XX
Verify that the power disconnect is located within sight of the unit it
controls v’ X
Exhaust Fan Controls
Verify proper location and installation of the thermostat ([ ~9) X
Verify Intake louver opens with fan start X




Commissioning

e

Solutions AABC
o
COMMISSIONING CHECK SHEET
Exhaust Fan
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE S MAAY 201w
EQUIPMENT TAG _ Admin Bldg EF-3 LOCATION Vehicle Storage
SYSTEM Room Ventilation DWG. NO WMI101/WM601

Comments:

- Far Rows BASED op <o Tébequfcq‘
- Blcommeno Ppn oR)ore suntell INsTALLEY T Plovidd VEOTILAT IR




Commissioning

Solutians  AABC
Commissioning e
Group
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE I Jviy Zo(le
EQUIPMENT TAG _ Admin/Classroom WSHP-1 LOCATION Room# 131
SYSTEM Heating and Cooling DWG. NO WM-102/WM-401
As Scheduled
Make | Florida Heat Pump | Model Number AP409 Serial Number NG
Total Cooling Capacity 37,000 BTUH Total Heating Capacity | 33,700 BTUH
SFHP | .75 | Volis/Amps [ 2081 SECFM | 1450 | SFESP (in. wg) 0.5
Condenser Water GPM | 12 Hot Gas Reheat (Yes or No) | No
Comments: Outside Ajr = 150 cfin
As Submitted
Make | Model Number Serial Number
Total Cooling Capacity Total Heating Capacity
SF HP Volts/Amps { SFCFM | SFESP (in. wg)
Condenser Water GPM | | Hot Gas Reheat (Yes or No) 1
Comments:
As Installed (To be completed by installin contractor)
Make |cUImMATE MASTER | Model Number | TTvoda Serial Number Si4% 78800
Total Cooling Capacity 21.-MB 1 Total Heating Capacity
SFHP | .0 | SFVoltsAmps [2opfi | SFCFM | idso SEESP (in. wg) o.do
Condenser Water GPM | sex 1A8 Repols Hot Gas Reheat (Yes or No)
Comments:
AuTo Flow comffor (St fot 12 GPm) (Boein Sepssep 1 CLASS Booss )
Els = | 3
. : x @ EE MEIEE
Pre Functional Checklist Item and Description é L2 g E § =& g E
L EREEE
Ductwork Installation
Ductwork complete. X
Ductwork leak test complete. v X
Fire dampers, smoke dampers, and access doors installed as required,. |+’ X X
Ductwork insulated as required. v X
Verify open/closed status of dampers. v X X|X
Verify smoke dampers operation. v X X
Flexible connectors installed as specified. v X

PFPT WSHP-1




Commissianing &

Solutions

COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune - Base Entry Point

EQUIPMENT TAG _ Admin/Classroom WSHP-1

SYSTEM Heating and Cooling _

TEST DATE
LOCATION
DWG. NO

acg

Commissioning =

i 3("_;\ Z’Ib

Room # 131

WM-102/WM-401

Pre Functional Checklist Item and Description

AHU Installation

Inspection and access doors are operable and sealed

NA
Yes

No
Com-Agent

Mechanical

Cr-Officer

Electrical
TAB
Controls
Comment #

Condensate water piping properly connected

Condensate drainage is unobstructed and routed to drain

SIS

Fan belt adjusted. Supply Fan (if applicable) (DiAv 0dwve)

Construction filters removed and correct filters installed

o Lol B B Eo

bl ks

Compressor properly connected

AHU Electrical

Power available to unit disconnect(s).

P

Power available to unit control panel

Proper motor rotation verified on the Supply Fan

Verify that disconnect(s) is located within sight of the unit it controls

SN

Power available to electric beating coil

AHU Coils/Compressor

Condenser water piping properly connected

AHU Controls

Discharge Air Temperature Sensor installed/wiring complete

>

o o B B B
>

Zone Temperature Sensor installed/wiring complete

b

5[ <
b [

Auxiliary Float Switch installed/wiring complete

Control valves operable

Unit control system operable and verified

e ke

Verify proper location and instailation of the thermostat

| Testing, Adjusting, and Balanci

TAB Report submitted {S¢corp supmirrA L)

AY AN AN

o B bl bt B B

»

Comments:

PFPT WSHP-1




Commissioning

4

Solutions
ComMmiSSIONING w——
Group
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejcune — Base Entry Point TESTDATE I Tvuf;_ 2ol

EQUIPMENT TAG _ Admin/Classroom WSHP-2 LOCATION  Room# 109

SYSTEM Heating and Cooling DWG. NO WM-102/WM-401

As Scheduled
Make | Florida Heat Pump | Model Number | AP035 Serial Number NG
Total Cooling Capacity 40,100 BTUH Total Heating Capacity | 37,800 BTUH
SFHP | .50 | Volts/Amps [ 208 | SECFM | 1020 | SFESP (in. wg) 0.5
Condenser Water GPM 19 Hot Gas Reheat (Yes or No) | No
Comments: Outside Air = 355 cfm
As Submitted
Make { Model Number Serial Number
Total Cooling Capacity Total Heating Capacity
SF HP Volts/Amps ] SFCFM | SF ESP (in.
Condenser Water GPM | | Hot Gas Reheat (Yes orNo) |
Comments:
As Installed (To be completed by installing contractor)
Make | CLIMATE MASTER | Model Number | TTVeo2% Serial Number 31425222
Total Cooling Capacity 4o Total Heating Capacity

SFHP |p.S | SF Volis/Amps [7.2/) SFCFM _|[loile | SFESP (in. wg) 2.9
Condenser Water GPM |  sgv 7A® gepult Hot Gas Reheat (Yes or No)
Comments:

AuTo Ao Gathot (set Fo A qpm) (WAL Sensot, foorr 120A)

HElE 2| 8| %
Pre Functional Checklist Item and Description S18(2 < E g g E g £

JEHEREEE

Ductwork Installation

Ductwork complete. v’ X

Ductwork leak test complete. v X

Fire dampers, smoke dampers, and access doors installed as required. v X X

Ductwork insulated as required. v’ X

Verify open/closed status of dampers. v X XiX

Verify smoke dampers operation. v’ X X

Flexible connectors installed as specified. X

PFPT WSHP-2




Commissianing ﬁ

Solutions

COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point

EQUIPMENT TAG _ Admin/Classroom WSHP-2

SYSTEM Heating and Cooling

TEST DATE

dc¥

Commissioning =—e=
Group

1 Jue Zote

LOCATION Room# 109
WM-102/WM-401

DWG. NO

Pre Functional Checklist Item and Description

AHTU Installation

Inspection and access doors are operable and sealed

NA
Yes
No

Com-Agent

Mechanical

Electrical

TAB
Controls
Cr-Officer

Comment #

Condensate water piping properly connected

Condensate drainaﬁgis unobstructed and routed to drain

N Y

Fan belt adjusted. Supply Fan (if applicable) (D¢t atwe )

Construction filters removed and correct filters installed

bl ol Ead i B

] bl

Compressor properly connected

AHU Electrical

Power available to unit disconnect(s).

>

Power available to unit control panel

Proper motor rotation verified on the Supply Fan

Verify that disconnect(s) is located within sight of the unit it controls

NANAN B

Power available to electric heating coil

AHU Coils/Compressor

Condenser water piping properly connected

AHU Controls

Discharge Air Temperature Sensor installed/wiring complete

b

o B B Bl

Zone Temperature Sensor installed/wiring complete

b b
ol

Auxiliary Float Switch installed/wiring complete

Control valves operable

Unit control system operable and verified

| Verify proper location and installation of the thermostat

Testing, Adjusting, and Balancing

TAB Report submitted

NAYAYE AN

I BT e B

>

Comments:

PFPT WSHP-2




Commissioning aC
Solutions P
Group
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune ~ Base Entry Point TESTDATE 1i Jbiy 2ol
EQUIPMENT TAG  Admin/Classroom WSHP-3 LOCATION  Room#109
SYSTEM Heating and Cooling DWG. NO WM-102/WM-401
As Scheduled
Make | Florida Heat Pump | Model Number | AP049 Serial Number NG
Total Cooling Capacity 47,500 BTUH Total Heating Capacity | 62,000 BTUH
SFHP | .75 | Volis/Amps | 208 ] SFCFM | 1700 | SFESP (in. wg) 0.5
Condenser Water GPM | 12 Hot Gas Reheat (Yes or No) | No
Comments: Qutside Air =220 cfim
As Submitted
Make | Model Number Serial Number
Total Cooling Capacity Total Heating Capacity
SF HP Volts/Amps | SFCFM | SF ESP (in. wg)
Condenser Water GPM | | Hot Gas Reheat (Yes or No) {
Comments:
As Installed (To be completed by installin contractor)
Make | CLimATY MASTER | Model Number | T1vo 49 Serial Number 148 22204
Total Cooling Capacity 45 .shey Total Heating Capacity
SFHP | 1.0 | SFVoltsAmps [70¢]1 | SFCFM | |7e= | SFESP (in. wg) 0.57
Condenser Water GPM | sev 1AB Qeprer Hot Gas Reheat (Yes or No)
Comments:
Avto Flow authol - ST AT zgfm (wAw S¢psol - fouri NAA)
HE N EE
Pre Functional Checklist Item and Description 21812 *é %ﬁ; g g E|& E
S|=|=| [S]5]8
Ductwork Installation
Ductwork complete. X
Ductwork leak test complete. v X
Fire dampers, smoke dampers, and access doors installed as required. v’ X X
Ductwork insulated as required. v’ X
Verify open/closed status of dampers. il X X{X
Verify smoke dampers operation. e X X
Flexible connectors installed as specified. v X

PFPT WSHP-3




Commissioning acg
Solutions _ AREC
Cmmmguug —_—
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE N IvifZoip
EQUIPMENT TAG  Admin/Classroom WSHP-3 LOCATION Room # 109
SYSTEM Heating and Cooling DWG. NO WM-102/WM-401
8|l 8|% =8 =
Pre Functional Checkdist Item and Description s1812|5| 2| 5(2] 85 g
slel=] [38]6]s
A Toilidon 5 S
Inspection and access doors are operable and sealed X
Condensate water piping properly connected v X X
Condensate drainage is unobstructed and routed to drain v X
Fan belt adjusted. Supply Fan (if applicable) (Dikecy 04w ) v X X
Construction filters removed and correct filters installed v X X
Compressor properly connected v X
AHU Electrical
Power available to unit disconnect(s). v X
Power available to unit control panel v X
Proper motor rotation verified on the Supply Fan v X|X|X
Verify that disconnect(s) is located within sight of the unit it controls J 4 X
Power available to electric heating coil v X
AHU Coils/Compressor
Condenser water piping properly connected X
AHU Controls
Discharge Air Tem ¢ Sensor installed/wiring complete v X Xi{X
Zone Temperature Sensor installed/wiring complete v X X{X
Auxiliary Float Switch installed/wiring complete v X
Control valves operable v X X
Unit control system operable and verified v X XX
Verify proper location and installation of the thermostat v X
Testing, Adj usting, and Balancing
TAB Report submitted X X
Comments:

PFPT WSHP-3



Commissioning

acg

Solutions
ioning =2
Group
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TESTDATE |l Juwy Zoiw

EQUIPMENT TAG _ Admin/Classroom WSHP-4 LOCATION Room# 109

SYSTEM Heating and Cooling DWG. NO WM-102/WM-401

As Scheduled
Make | Florida Heat Pump | Model Number | AP035 Serial Number NG
Total Cooling Capacity 37,000 BTUH Total Heatil_lg Capacity { 36,700 BTUH
SFHP | .50 | Volts/Amps [ 208 | SFCFM | 1200 | SFESP (in. wg) 0.5
Condenser Water GPM |9 Hot Gas Reheat (Yes or No) | No
Comments: Qutside Air = 145 cfm
As Submitted
Make | Model Number Serial Number
Total Cooling Capacity Total Heating Capacity
SF HP Volts/Amps | SFCFM | SFESP (in.wg)
Condenser Water GPM | | Hot Gas Reheat (Yes or No) |
Comments:
As Installed (To be completed by installing contractor)
Make |[ELiMATY MASTEQL | Model Number TVezd Serial Number 514?551
Total Cooling Capacity 22.lo MRH Total Heating Capacity

SFHP |0.© | SF Volts/Amps [208]1 | SFCFM | n®® | SFESP (in. wg) o.40
Condenser Water GPM | 5¢¥ TAB Qv Pels Hot Gas Reheat (Yes or No)
Comments:

Avio Flow GuwthoL - SeT Polt Ao pm ( WALL semsse - Rooma o] ~LoBgy)

\
‘ § g El < Bl%
Pre Functional Checklist Item and Description S18120<| 2|52 E|E| 8
g “171%1 & 3| 8IF E|G| E
S|=[®]| |9]|S]8
Ductwork Installation
Ductwork complete. X
Ductwork leak test complete. v X
Fire dampers, smoke dampers, and access doors installed as required. v’ X X
Ductwork insulated as required. v’ X
Verify open/closed status of dampers. v X XX
Verify smoke dampers operation. v X X
Flexible connectors installed as specified. v X

PFPT WSHP-4




Commissioning & acg

Solutions -
COMMISSIONING CHECK SHEET
Water Source Heat Pump
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TESTDATE _ |l Sviy Zole

EQUIPMENT TAG  Admin/Classroom WSHP-4 LOCATION  Room #"109

SYSTEM Heating and Cooling DWG. NO WM-102/WM-401

NA
Yes
No

Pre Functional Checklist Item and Description

Com-Agent
Electrical
TAB

Controls
Cr-Officer

Mechanical
Comment #

AHU Installation
Inspection and access doors are operable and sealed

Condensate water piping properly connected

Condensate drainage is unobstructed and routed to drain

Fan belt adjusted. Supply Fan (if applicable) ( DjRgeT DLIVE ) %

] Bl o B
el ke

Construction filters removed and correct filters installed

NY NS
>

Compressor properly connected
AHU Electrical
Power available to unit disconnect(s).

Power available to unit control panel

Proper motor rotation verified on the Supply Fan

Verify that disconnect(s) is located within sight of the unit it controls

ANAN AN
Pl

b B B B P
>

Power available to electric heating coil v
AHU Coils/Compressor

Condenser water piping properly connected
AHU Controls

Discharge Air Temperature Sensor installed/wiring complete

w4

NN

Zone Temperature Sensor installed/wiring complete

Auxiliary Float Switch installed/wiring complete v

Control valves operable

el Ea

Unit control system operable and verified

o ol G Ead ko ko

NAA

Verify proper location and installation of the thermostat

| Testing, Adj usting, and Balancing
TAB Report submitted

<
>4

Comments:

PFPT WSHP-4




Commissioning aC
Solutions " AABC
ComMISSIONME ———
Group
COMMISSIONING CHECK SHEET
Ductless Split System/Air Cooled
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE 2 MAkc| 201y,
EQUIPMENT TAG MDSS-1/MDCU-1 LOCATION _AdminBldg
SYSTEM Ductless Split Systern DWG. NO WM102/WM602
As Scheduled
Indoor Unit Make LG Model # LSN182CE Serial #
Qutdoor Unit Make LG Model # LSU182CE Serial #
Indoor Unit Cooling Capacity 18,000 BTUH Volts/Amps N/A
Outdoor Unit Heating Capacity 18,000 BTUH Volts/Amps 208/1
Indoor Unit CFM 600 | Refrigerant Type [ NS
Comments: Indoor unit receives power through field supplied wiring from outdoor unit
As Submitted
Indoor Unit Make Model # Serial #
QOutdoor Unit Make Model # Serial #
Indoor Unit Cooling Capacity Volts/Total Amps
Outdoor Unit Volts/Total Amps
Indoor Unit CFM [ | Refrigerant Type |
Comments:
As Installed
Indoor Unit Make LG Model # | Lop18oHsV 4 Serial #
Outdoor Unit Make | LG Model # | Lsujse oV 4 Serial #
Indoor Unit Cooling Capacity Volts/Amps le@lr 0.4
Outdoor Unit Volts/Amps 208/ 15.4A
indoor Unit CFM [5uu TAB Reporf | Refrigerant Type | Rd4.p
e WALL THeRuosTAT PloviseD
Pre Functional Checklist Item and Description = -ﬁ = Comments

Indoor Unit Installation

Verify proper location and installation of sensor/thermostat

Condensate installed

Condensate operational

\\\\J'

Correct filters installed




Solutions

Commissioning & acg
meie,

Group
COMMISSIONING CHECK SHEET

Ductless Split System/Air Cooled
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TESTDATE % mMAdcH Zolto

EQUIPMENT TAG _MDSS-1/MDCU-1 LOCATION _AdminBldg

SYSTEM Ductless Split System DWG. NO WM102/WM602

Comments

NA
Yes
No

Pre Functional Checklist Item and Description

Refrigerant piping properly connected

Refrigerant piping properly insulated

Indoor Unit Electrical

Power available to unit

NN NN

Power available to unit control panel

Verify that disconnect is located within sight of the unit it controls

Outdoor Unit Electrical

Power available to unit disconnect.

NN

Power available to unit control panel

Verify that disconnect is located within sight of the unit it controls

Outdoor Unit Installation

Check condenser fans for proper rotation W

Outdoor Unit Controls

Unit safety/protection devices tested

Control system and interlocks installed

L AN

Control system and interlocks operational

Comments:
Clflsar Wity 10 oUT Dot U N [Wgeed Fars Powudep Vi Wuwg
PRos. puiDeol S¢csion,




Commissianing y a&g

Solutions M
Commissioning =—
Group
COMMISSIONING CHECK SHEET
Ductless Split System/Air Cooled
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)
PROJECT Camp Lejeune — Base Entry Point TESTDATE B MAh Zoto
EQUIPMENT TAG MDSS-2/MDHP-2 LOCATION Admin Bldg
SYSTEM Ductless Split System DWG. NO WM102/WM602
As Scheduled
Indoor Unit Make LG Model # LSN182HE Serial #
Outdoor Unit Make LG Model # LSUI182HE Serial #
Indoor Unit Cooling Capacity 19,500 BTUH Volts/Amps N/A
QOutdoor Unit Heating Capacity 19,500 BTUH Volts/Amps 208/1
Indoor Unit CFM 500 | Refrigerant Type I NS
Comments: Indoor unit receives power through field supplied wiring from outdoor unit
As Submitted
Indoor Unit Make Model # Serial #
Outdoor Unit Make Model # Serial #
Indoor Unit Cooling Capacity Volts/Total Amps
Qutdoor Unit Volts/Total Amps
Indoor Unit CFM | | Refrigerant Type |
Comments:
As Installed
Indoor Unit Make LG Model # | Low IgoisvV 4 Serial #
Outdoor Unit Make LG Model # | Lsw 13e0 504, Serial #
Indoor Unit Cooling Capacity Volts/Amps 208} o.48
Outdoor Unit Volts/Amps 208/ 1544
Indoor Unit CFM | Sex 1A dgpolt | Refrigerant Type | 241ep
Comments:
WALl THRMSTAT PRoVige b
Pre Functional Checklist Item and Description = :‘E’ 2 Comments
Indoor Unit Installation
Verify proper location and installation of sensor/thermostat v
Condensate installed v
Condensate operational 4 |
Correct filters installed 74 |




Commissianing g

s

Solutions
COMMISSIONING CHECK SHEET
Ductless Split System/Air Cooled
PRE FUNCTIONAL PERFORMANCE TEST (PFPT)

PROJECT Camp Lejeune — Base Entry Point TESTDATE 8 MAul o160

EQUIPMENT TAG _MDSS-2/MDHP-2 LOCATION _Admin Bldg

SYSTEM Ductless Split System DWG. NO WM102/WM602

Pre Functional Checklist Item and Deseription E E 2 Comments

Refrigerant piping properly connected
Refrigerant piping properly insulated v
Indoor Unit Electrical
Power available to unit v
Power available to unit control panel v
Verify that disconnect is located within sight of the unit it controls v
Outdoor Unit Electrical
Power available to unit disconnect.
Power available to unit control panel v’
Verify that disconnect is located within sight of the unit it controls v
Outdoor Unit Installation
Check condenser fans for proper rotation v
Outdoor Unit Controls
Unit safety/protection devices tested
Control system and interlocks installed &
Control system and interlocks operational 4

Comments:

clfeus Wil o To oofooor it oY | MO BN Powiged UIA oikilG

Fhoin 10008 B¢ cfiom,




To: NAVFAC MIDLANT, ROICC Camp Lejeune; NAVFAC MIDLANT
CI; NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT

"RIOCC Camp Lejeune

Cc: Group III Mqt.). (PM, Group IIT Management); [{SJl]
Group III Mgt Superintendent)

Subject: [Non-DoD Source] RE: TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS
Date: Thursday, July 21, 2016 16:50:04
Attachments: Certified Report 24887 Main Admin - TAB Report (Typed) 7-20-16 REVISED.pdf

Copy of TRANSMITTAL 1238 TAB - CLEO - REV 2.pdf

The attached information is in support of the HVAC control systems for the CLEO buildings. The re-TAB was
performed by Research Air Flo Inc. Attached is the TAB report for the HVAC system in CLEO, REV 2. based on
last review:; Page 10, Total and return Airflow data for HP-2.

Thank You

- / Quality Control Manager |cid:image001 jpg@01CCBFF4.C2CA3920 | 311 Parachute Tower Road,
Camp Lejeune, NC 28542

Cell Phone: [Phone: |[Fax: |Email _
<mailt

Dragados USA, Inc. is An Equal Opportunity Employer

From:

Sent: Thursday, July 07, 2016 2:32 PM

To NAVFAC MIDLANT, ROICC Camp Lejeune

(NAVFAC Contract Spec):_ NAVFAC MIDLANT, RIOCC Camp Lejeune

(Group IIT Mgt.) (PM. Group III
Management) (Group IIT Mgt Superintendent);
Subject: TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS

Good afternoor / . Attached are the revised TAB test reports for the CLEO building. It was
reviewed and signed by my QC Manager. All changes identified b have been made. last comments
are included at the end of the attachment. Request- review and comment as soon as he is able. I am sending

this digitally-only for now. Please advise if you feel hard copy should follow. Irecommend sending hard copy for
the files once this gets approved. Thanks. R-

_ | Deputy Project Manager & Small Business Liaison | |



311 Parachute Tower Road | Camp Lejeune, NC 28542 |

prone: I NN | = S

Dragados USA, Inc. is An Equa Opportunity Employer



RESEARCH AIR FLO, INC.

5571 PEACHTREE ROAD
ATLANTA, GEORGIA 30341

® 770-452-8292 (Office)
770-455-6209 (Fax)
To: Group Il Management Date: July 19, 2016
2820 West Vernon Avenue Job: P1383 & P1384 - New Base Entry - Main Admin and Pavilion
Kinston, NC 28504 Job No: 24887

Attention: IS

1. LETTERS 4. COMPANY SUBMITTAL
WE TRANSMIT TO YOU THE FOLLOWING ITEM: 2. REPORTS 5. AGENDA/PROCEDURES
3. SURVEY 6. OTHER:
On subject job, prepared by Timothy J Larson / Robert Stanley

Description

Approval
For Your
Information
Revision

1
@
]
£
=
4
£
7]
=

For Engineers
Supplemental

Returning Loaned

2 Certified Test & Balance Report - Revised X X

Remarks: We appreciate your business.

CcC:

Sincerely,

RESEARCH AIR FLO, INC.

By:




RESEARCH AIR FLO, INC.

.............................................................................................................................................................

5571 Peachtree Road - Atlanta, Georgia 30341
Phone 770.452.8292 - Fax 770.455.6209

www.researchairflo.com

Certified Test, Adjust and Balance Report

Date: June 9, 2016
Project TB#: 24887
Project: New Base Entry - Main Admin and Pavilion
Address: Camp Lejeune, NC
Architect: N/A

Engineer: CEMS Engineering, Inc.

Ladson, SC
HVAC Contractor: Group Il Management

Kinston, NC




SLE 5}5 RESEARCH AIR FLO, INC.

Table Of Contents

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Cover 33-34 11X17 Diagram's
1 Table Of Contents
2 Certification
3 Instrumentation
4 Nomenclature
5 ERV-1-SF
6 ERV-1-EF
7 ERV-1 Exhaust Distribution
8 HP-1
9 HP-1 Supply Distribution
10 HP-2
11 HP-2 Sup & Ret Dist.
12 HP-3
13 HP-3 Sup & Ret Dist.
14 HP-4
15 HP-4 Sup & Ret Dist.
16 MDSS-1
17 MDSS-2
18 EF-1 & EF-2 Fan Test
19 EF-3 Fan Test
20 Traverse
21 Electric Heater
22 P-1 & P-2 Pump Test
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RESEARCH AIR FLO, INC.

Report Certification

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Specified tolerances:
Air Handling Units - 5% | + 5% Air Distribution - 5% | + 5%

Pumps - 5% | + 5% Water Distribution - 5% / + 5%

THE DATA PRESENTED IN THIS REPORT IS A RECORD OF SYSTEM MEASUREMENTS AND
FINAL ADJUSTMENTS THAT HAVE BEEN OBTAINED IN ACCORDANCE WITH THE CURRENT
EDITION OF THE NEBB PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, AND
BALANCING OF ENVIRONMENTAL SYSTEMS.

ANY VARIANCES FROM DESIGN QUANTITIES, WHICH EXCEED NEBB TOLERANCES, ARE
NOTED IN THE TEST- ADJUST- BALANCE REPORT PROJECT SUMMARY.

Submitted and Certified by:

NEBB CERTIFIED PROFESSIONAL

Report Certification Date: July 6, 2016

Research Air Flo, Inc.
Certification Number: 3209

Expiration Date: 3/31/2018

CERTIFICATION

3209
Exp. 3/31/2018

ature above

Page 2



RESEARCH AIR FLO, INC.

Instrumentation Calibration

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#:

24887

Air Data Multimeter Shortridge ADM-870 M00920 11/15/2013
Hydro Data Multimeter Shortridge HDM-250 W14002 1/20/2014
Temp./Humidity Meter Cooper SRH77A 041910022 1/27/2014

Tachometer Sticht MT-1B B1318531P 11/20/2013

Amp / Volt Meter Southwire 21030T 1303113838 1/27/2014
Ultrasonic Flow Meter Controlotron 1010WDP1 U2202 N/C/R

Rotating Vane Anemometer Alnor RVA801 A02894 11/7/2013

N/C/R = No Calibration Required

Page 3




RESEARCH AIR FLO, INC.

Nomenclature

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
| mowoawa [ waetowbaa |
CFM = Cubic Feet Per Minute GPM = Gallons Per Minute
FPM = Feet Per Minute CHW = Chilled Water
SA = Supply Air HW = Hot Water
RA = Return Air CwW = Condenser Water
OA = Outside Air PW = Process Water
EA = Exhaust Air
| Arpresswebaa | Waer Pressure Data
TSP = Total Static Pressure (in.wc.) FT = Feet Of Water Column
ESP = |External Static Pressure (in.wc.) IN = Inches Of Water Column
SP = Static Pressure (in.wc.) IN HG = Inches Of Mercury
AP or DP = Differential Pressure PSI = Pounds Per Square Inch
OTA = Open To Atmosphere AP or DP = Differential Pressure
Temperature Data (F)
EAT DB = Entering Air Temp. Dry Bulb HP = Horsepower
LAT DB = Leaving Air Temp. Dry Bulb KW = Kilowatts
EAT WB = Entering Air Temp. Wet Bulb FLA = Full Load Amps
LAT WB = Leaving Air Temp. Wet Bulb BHP = Brake Horsepower
EWT = Entering Water Temperature VFD = Variable Frequency Drive
LWT = Leaving Water Temperature ECM = Electronically Commutated Motor
AT or DT = Differential Temperature VSM = Variable Speed Motor
VSC = Variable Speed Controller
MSM = Multiple Speed Motor
Distribution Data
CD = Ceiling Diffuser LT = Light Troffer
SD = Slot Diffuser CSD = Continuous Slot Diffuser
SG = Supply Grille oF = Degrees Fahrenheit
LFD = Laminar Flow Diffuser DD = Direct Drive
FG = Floor Grille HEPA = High Efficiency Particulate Air
RG = Return Grille BAS = Building Automation System
EG = Exhaust Grille LSD = Linear Supply Diffuser
ES = Exhaust Slot RVA = Rotating Vane Anemometer

Page 4



RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 5252016 Tested By: (b)) |

Unit Number Manufacturer Model Number Serial Number Location Area Served
ERV-1-SF GreenHeck MV-750-PSC-QD-115 13967587 Mechanical HPs 2,34

Airflow Data Motor / Fan Data
Design  Actual Design  Actual
Outlet Total Average Amps
Unit Total Average Volts
Return Motor RPM
OSA Fan RPM
Motor Manuf.
Motor HP
Miscellaneous Data Phase
SP Setpoint (In.) Motor Frame
VFD Setting (HZ.) Service Factor

Drive Data
Fan Sheave Direct Drive

Fan Bore Direct Drive
Motor Sheave Direct Drive
Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive
Turns Open™* Direct Drive

w
O

Motor Mount  Inches In
Adjustment  nches out

** Applies to variable pitch sheaves
Traverse Data ( Inside Dimensions )

S g MHP-2 OSA[HP-3 OSA|HP-4 OSA

Static Pressure Profile Data

- \ (0] (o] (o] (ol [Ke) = Width 8.0 8.0 8.0
/ _ 5 Height 8.0 8.0 8.0
T @ Dia. } _ }

< L{> mxive sox N\ ||| £ 5 ﬁ> = -
o = § VICENa) 056 0.44 0.44
/ @ Actual FPM R3] 512 336
_ \ oll oll| o ol o Design FPM XL 500 330
i — 0 i | = = sP. (inwe.) S 13 0.0

e
RETURN AIR —
J

Total
Sensible

B C J

A
ozl [ [ [ Jooof | [ [09]

External  Design  Actual Total Design  Actual
Static ] Static

R
@
>
£
o
o
3

Apparatus Coil Data Flow Control Device Data
_ Service Entering Air Leaving Air ~ Water °F manufacturer |
g REEAVEE) db °F wb °F db°F wb°F Ent. Lvg. Type Size"  Position
§ Design
@ Actual
Service Entering Air Leaving Air Manufacturer
o [N [db°F 'wb °F [db°F 'wb °F 2 ! Type
§ LS 230 | 19.3 | 496 | 41.1 - - - - - - - -
Actual - - - - - - - - - - - -
Remarks:
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/8/2016 Tested By: Ibye) |

Unit Number Manufacturer Model Number Serial Number Location Area Served
ERV-1-EF GreenHeck MV-750-PSC-QD-115 13967587 Mechanical 109 Exhaust Bathrooms

Airflow Data Motor / Fan Data

Design Actual Design  Actual

Outlet Total Average Amps
Unit Total Average Volts

Return Motor RPM
OSA Fan RPM

Motor Manuf.
Motor HP
Miscellaneous Data Phase

SP Setpoint (In.) Motor Frame
VFD Setting (HZ.) Service Factor

Static Pressure Profile Data

Drive Data
Fan Sheave Direct Drive

Fan Bore Direct Drive
Motor Sheave Direct Drive
Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive
Turns Open** Direct Drive

w
O

Motor Mount  Inches In
Adjustment  nches out

Service
I
- \ o o (o) o |llo = Width
/ % Height
= @ Dia.
mixiNG Box |\ | 3 3 ﬂ> 2
. & Area (ft°)
= S
/ @ Actual FPM
_ \ B o o Lol o Design FPM
LY qroyL oy | | S.P. (in.we.)
AN
RETURN AIR ) Actual
A B c D E F G H 1 J @
> Total
A B Cc I J ~ Sensible
fos] - [ - | - | - [r2r] ] - [ - Jos S

External  Design  Actual Total Design  Actual
Static ] Static

Apparatus Coil Data Flow Control Device Data
. Service Entering Air ~Leaving Air Water °F manufacturer |
g REAVEE) db °F wb°F db°%F wb°F Ent Lvg. Type Size"”  Position AP
§ Design
@ Actual
Service Entering Air Leaving Air Manufacturer
o [T [db°F 'wb °F [db°F |wb °F 2 ! Type
§ LS 68.0 | 350 | 296 | 25.2 - - - - - - - -
Actual - - - - - - - - - - - -
Remarks:

Page 6



RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/8/2016 Tested By: (b)) |
Unit No. Service Dwg No. Design CFM Actual CFM 505
Area Grille Code/ Size Free Design Data Initial Data Final Data Note

Served Number Type Area FPM CFM FPM CFM FPM CFM

124 1 EG 6"0 * * 50 * 31 * 49

123 2 EG 6"0 * * 50 * 33 * 53

103 3 EG 6"0 * * 50 * 83 * 52

105 4 EG 8"@ * * 150 * 121 * 148

107 5 EG 8"@ * * 150 * 121 * 150

110 6 EG 6"0 * * 50 * 141 * 53

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 3/8/2016 Tested By: (b)(6) |

Unit Number Manufacturer Model Number Serial Number Location Area Served
HP-1 ClimateMaster TTV049 S514828806 Mechanical 131 Classroom 129

Airflow Data Motor / Fan Data
Design  Actual Design  Actual
Outlet Total Average Amps 6.9 26 Fan Bore Direct Drive
Unit Total [#4] Average Volts 240 212 Motor Sheave Direct Drive
t Return Motor RPM NL Med-High Motor Bore Direct Drive
OSA Fan RPM - Med-High Belt Size Direct Drive
Motor Manuf. U.S. Motor Belt Quantity Direct Drive
Motor HP 1.0 Center Distance Direct Drive
Miscellaneous Data Phase 1 Turns Open** Direct Drive

SP Setpoint (in.) Motor Frame NL Motor Mount  Inches In
VFD Setting (HZ.) Service Factor NL Adjustment  nches Out

Drive Data

Fan Sheave Direct Drive

External Design  Actual Total Design  Actual
Static Static

Static Pressure Profile Data
Service
— e —
- \ o o o) olllo - Width
/ x Height
< .
— > @ Dia.
< MIXING o e D
3 '-J‘> BOX \ < @ § Area (ft2)
/ o Z Actual FPM
Design FPM
- | .>| LofL oL o | JLoj of SP. (inwe)
I G I .P. (in.wc.
RETURN AIR E
J «Q
o Total
A B (o I J 3 Sensible
o2 - | - | - | - Jox] - | -] - [oss] S
g
N—

Apparatus Coil Data Flow Control Device Data
Service Entering Air Leaving Air  Water °F Manufacturer
£ db°F wb°F db°F wb°F Ent. Lvg. Type Size"  Position AP
§ ST 780 | 65.0 | 608 | 568 | - - - 12.0 Auto Flow - - 2-32
R dE 658 | 579 | 495 | 482 ) 702 | 763 ) 157 12.0 Auto Flow 1.50 - 7.0
Remarks:

1) Speed section 3 with CFM Adjust on +5%
2) Unit total is sup 1-6 traverse with grille 7-8 added.
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RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/8/2016 Tested By: (b)) |
Unit No. Service Dwg No. Design CFM Actual CFM 1500
Area Grille Code/ Size Free Design Data Initial Data Final Data Note

Served Number Type Area FPM CFM FPM CFM FPM CFM

129 1 SG 14x4 0.22 955 210 738 162 986 217

129 2 SG 14x4 0.22 1091 240 800 176 1127 248

129 3 SG 14x4 0.22 955 210 743 163 977 215

129 4 SG 14x4 0.22 1091 240 943 207 1136 250

129 5 SG 14x4 0.22 955 210 1023 225 995 219

129 6 SG 14x4 0.22 1091 240 964 212 1141 251

132 7 cD 6"0 * * 50 * 131 * 48

130 8 CD 6"0 * * 50 * 124 * 52

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/7/2016 Tested By: (b)(6) |

Unit Number Manufacturer Model Number Serial Number Location Area Served
HP-2 ClimateMaster TTV038 S514625322 Mechanical 109 Conference 120

Airflow Data Motor / Fan Data
Design  Actual Design  Actual

Drive Data
Fan Sheave Direct Drive

Outlet Total Average Amps
Unit Total Average Volts
t Return Motor RPM
OSA Fan RPM
Motor Manuf.
Motor HP
Miscellaneous Data Phase
SP Setpoint (in.) Motor Frame
VFD Setting (HZ.) Service Factor

Fan Bore Direct Drive

Motor Sheave Direct Drive

Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive

Turns Open** Direct Drive

Motor Mount  Inches In
Adjustment  |nches Out

External Design  Actual Total Design  Actual
Static Static

— S— — Service
- \ offlo|]l|o o |llo = Width
/ & Height
= < :
[5) @ Dia.
3 MIXING Q > |>
S LJ‘> BOX \ (>-<) @ s Area (ft?)
/ e 2 Actual FPM
Design FPM
7 | |>| LOjLojfLof | JLolj o) =
RETURN AIR S
~
J
E” Total
A B (o I J 3 Sensible
Aose| - | - | | - Joss] - [ -] - Joss S
i
N—

Apparatus Coil Data Flow Control Device Data
Service Entering Air Leaving Air  Water °F Manufacturer
£ db°F wb°F db°F wb°F Ent. Lvg. Type Size"  Position AP
§ I 770 | 608 | 57.6 | 462 - - - 9.0 - - - 2-32
OB 704 | 564 | 502 | 420 703 | 779 ) 7.2 9.0 Auto Flow 1.50 - 6.3
Remarks:

1) Speed section 4 with CFM adjust on -5%
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NE

BB RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/7/12016 Tested By: (b)(6) |

Unit No. Service Dwg No. Design CFM Actual CFM

Area Grille Code/ Size Free Design CFM Initial Data Final Data

Served Number Type Area FPM CFM FPM CFM FPM CFM
121 1 CD 8"@ * * 130 * 116 * 124
121 2 CD 8"@ * * 130 * 110 * 132
120 3 CD 8"0 * * 155 * 134 * 160
120 4 CD 8"@ * * 150 * 129 * 155
103 5 CD 6"0 * * 45 * 110 * 47
104 6 CD 8"0 * * 170 * 133 * 163
105 7 CD 6"0 * * 120 * 139 * 115
107 8 CD 6"0 * * 120 * 111 * 120

Unit No. Service pwg No. NI Design cFm Actual CFM

Area Grille Code/ Design CFM Initial Data Final Data

Served  Number Type CFM FPM CFM FPM CFM
121 1 RG 8"0 * * 215 * 137 * 219
120 2 RG 8"0 * * 250 * 264 * 262
125 3 RG 8x6 * * 200 * 260 * 204

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#: 24887

Test Date:

6/8/2016 Tested By:

Unit Number
HP-3

Manufacturer
ClimateMaster

Model Number
TTV049

Serial Number
S14828804

Area Served
Office 114

Location
Mechanical 109

Airflow Data
Design

Outlet Total

Actual

Average Amps

Unit Total

Motor / Fan Data
Design

Actual

Drive Data

Fan Sheave Direct Drive

Average Volts

w
o Return

Motor RPM

OSA

Fan RPM

Motor Manuf.

Miscellaneous Data

SP Setpoint (in.)

Motor HP

Fan Bore Direct Drive
Motor Sheave Direct Drive
Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive

Phase

Turns Open** Direct Drive

Motor Frame

VFD Setting (HZ.)

Motor Mount  Inches In

Service Factor

Adjustment  nches Out

B

External
Static

-
o
2

S

=

(o

Actual Total

Static

Design

- INaliaia oo M F
/ x
= N
< MIXING ) ]
20 Box N g @ &
YIE 2
= | .>| L Ol L O} L O | JL_ojjL_oj
A
RETURN AIR
J

I J

A
022] | | | Joorf | | - ]o035

Design

Actual

Service
Width
Height
@ Dia.
Area (ft?)
Actual FPM
Design FPM
S.P. (in.wc.)

>

Total

Sensible

Cooling BTU

Apparatus Coil Data Flow Control Device Data
Service Entering Air Leaving Air  Water °F Manufacturer
£ db°F wb°F db°F wb°F Ent. Lvg. Type Size"  Position AP
§ DI 770 | 59.7 | 55.6 | 49.5 - - - 12.0 - - - 2-32
LB 695 | 524 | 498 | 415 703 | 771 ) 115 12.0 Auto Flow 1.50 - 40
Remarks:

1) Speed tap setting 4, with CFM adjust at +5%
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NE

BB RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/7/12016 Tested By: (b)(6) |
Unit No. Service Dwg No. Design CFM Actual CFM
Area Grille Code/ Design CFM Initial Data Final Data Note

Served  Number Type FPM CFM FPM CFM FPM CFM

125 1 SG 10X3 0.11 1091 120 864 95 1055 116

119 2 SG 12X4 0.18 1028 185 906 163 1072 193

118 3 SG 12X4 0.18 1028 185 1078 194 1050 189

117 4 SG 12X4 0.18 1028 185 817 147 1000 180

116 5 SG 12X4 0.18 1028 185 956 172 1028 185

113 6 SG 12X3 0.14 893 125 807 113 900 126

113 7 SG 12X3 0.14 893 125 786 110 879 123

114 8 SG 12X3 0.14 1000 140 1100 154 993 139

114 9 SG 12X3 0.14 1000 140 964 135 1014 142

115 10 SG 12X4 0.18 1028 185 1061 191 1006 181

125 11 SG 10X3 0.11 1136 125 1418 156 1145 126

Unit No. Service pwg No. NI Desion crv IR Actual cFm

Grille Code/ Design CFM Initial Data Final Data Note

Number  Type FPM CFM FPM CFM FPM CFM
119 1 RG 8X6 0.26 654 170 535 139 665 173
118 2 RG 8X6 0.26 654 170 542 141 638 166
117 3 RG 8X6 0.26 654 170 604 157 662 172
116 4 RG 8X6 0.26 654 170 708 184 650 169
115 5 RG 8X6 0.26 654 170 588 153 673 175
114 6 RG 10X6 0.34 765 260 874 297 794 270
125 7 RG 12X8 0.57 649 370 719 410 630 359

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#: 24887

Test Date:

6/7/2016 Tested By:

Unit Number
HP-4

Manufacturer
ClimateMaster

Model Number
TTV038

Serial Number
S14625321

Area Served
Waiting 101

Location
Mechanical 109

Airflow Data
Design

Outlet Total

Actual

Average Amps

Unit Total

Motor / Fan Data
Design

Actual

Drive Data

Fan Sheave Direct Drive

Average Volts

w
o Return

Motor RPM

OSA

Fan RPM

Motor Manuf.

Miscellaneous Data

SP Setpoint (in.)

Motor HP

Fan Bore Direct Drive
Motor Sheave Direct Drive
Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive

Phase

Turns Open** Direct Drive

Motor Frame

VFD Setting (HZ.)

Motor Mount  Inches In

Service Factor

Adjustment  nches Out

B

External
Static

-
o
2

S

=

(o

Actual Total

Static

Design

4 IN3laia ool F
/ x
3 :
< MIXING S 3
20 Box > X @ g
%]
= | .>| L Ol L O} L O | JL_ojjL_oj
7~ 1
RETURN AIR
J

I J

A
o6 | | | Jos| | | - ]o2

Design

Actual

Service
Width
Height
@ Dia.
Area (ft?)
Actual FPM
Design FPM
S.P. (in.wc.)

>

Total

Sensible

Cooling BTU

Apparatus Coil Data

Flow Control Device Data

Service Entering Air Leaving Air  Water °F Manufacturer
£ db°F wb°F db°F wb°F Ent. Lvg. Type Size"  Position AP
§ DS 760 | 589 | 55.2 | 47.3 - - - 9.0 - - - 2-32
ORI 709 | 524 | 509 | 403§ 70.2 | 78.1 | 11.7 9.0 Auto Flow 1.50 - 52
Remarks:

1) Speed section 3
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NE

BB RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/7/12016 Tested By: (b)(6) |

Unit No. Service Dwg No. Design CFM Actual CFM

Area Grille Code/ Design CFM Initial Data Final Data

Served  Number Type FPM CFM FPM CFM FPM CFM
100 1 SG 10x3 0.11 909 100 685 75 889 98
101 2 SG 14x4 0.22 1136 250 610 134 1113 245
101 3 SG 14x4 0.22 1136 250 660 145 1084 238
124 4 CD 6"0 * * 45 * 88 * 43
123 5 CD 6"0 * * 45 * 68 * 43
101 6 SG 10x6 0.24 500 120 455 109 481 115
101 7 SG 10x6 0.24 500 120 540 130 490 118
102 8 CD 6"0 * * 100 * 71 * 97
102 9 CD 6"0 * * 100 * 120 * 103
127 10 CD 6"0 * * 70 * 124 * 69

Unit No. Service pwg No. NI Desion crv [IREZI Actual cFm

Area Grille Code/ Size Free Design CFM Initial Data Final Data
Served Number Type Area FPM CFM FPM CFM FPM CFM
101 1 RG 18x10 * * 630 * 673 * 605
127 2 RG 10"0 * * 370 * 67 * 353
127 3 RG 6"0 * * 55 * 175 * 53

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 3/8/2016 Tested By: (b)(6) |

Unit Number Manufacturer Model Number Serial Number Location Area Served
MDSS-1 LG LSN180HSV4 412KAGSQWO007 Wall NMCI/Comm 111

Airflow Data Motor / Fan Data Drive Data

Design  Actual Design  Actual Fan Sheave Direct Drive

Outlet Total Average Amps Fan Bore Direct Drive

Unit Total Average Volts Motor Sheave Direct Drive
t Return Motor RPM
OSA Fan RPM

Motor Manuf.

Motor HP
Miscellaneous Data Phase
SP Setpoint (in.) Motor Frame
VFD Setting (HZ.) Service Factor

Motor Bore Direct Drive

Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive

Turns Open** Direct Drive

Motor Mount  Inches In
Adjustment  |nches Out

** Applies to variable pitch sheaves
Traverse Data (Inside Dimensions )

__ ____ __ Service
- '\ ol|llo]]llo o |llo — Width
/ x Height
= N @ Dia.
< MIXING o > I_Jl>
30| Box N % @ § Area (ft?)
/ @ Actual FPM
Design FPM
= I & III>| _oyLojLog ) J o O S.P. (in.wc.)
RETURN AIR S
~
J ?,, Total
% Sensible
(=]
-------_-- G

External Design  Actual Total Design  Actual

Static Static

Apparatus Coil Data Flow Control Device Data
Service Entering Air Leaving Air ~ Water °F i manufacturer ||
> — -
S Il ob°F wb°F db°F wb°F Ent. Lvg. Type Size"  Position
LT 500 | 630 528 - | - | - - - - - -
LEOET 683 | 554 | 435 | 421 - - = = = - - -
Remarks:
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#: 24887

Test Date:

3/8/2016

Tested By:

Unit Number
MDSS-2

LG

Manufacturer

Model Number
LSN180HSV4

Serial Number
412KACOWO003

Area Served
Station 206

Location
Wall

Airflow Data
Design

Outlet Total

Actual

Unit Total

w
o Return

OSA

Miscellaneous Data

SP Setpoint (in.)

VFD Setting (HZ.)

Motor / Fan Data

Average Amps
Average Volts
Motor RPM
Fan RPM
Motor Manuf.
Motor HP
Phase
Motor Frame
Service Factor

Design

Actual

Drive Data

Fan Sheave Direct Drive

Fan Bore Direct Drive
Motor Sheave Direct Drive
Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive

Turns Open** Direct Drive

Motor Mount  Inches In

Adjustment  nches Out

External
Static

Actual

Total
Static

- N e f]e] B E
p: MIXING 4 8
30| Box > x @
n ||>| LOLojfLof | JLolj o
A
RETURN AIR

Design

Design

Actual

** Applies to variable pitch sheaves
Traverse Data (Inside Dimensions )

Service
Width

Height
@ Dia.
Area (ft?)
Actual FPM
Design FPM
S.P. (in.wc.)

Total
Sensible

Cooling BTU

Apparatus Coil Data

Flow Control Device Data

Service Entering Air Leaving Air ~ Water °F manufacturer ||
)] i o
S Il ob°F wb°F db°F wb°F Ent. Lvg. Type Size"  Position
LT 500 | 630 292 - - - - - - - -
V0P 704 | 568 | 415 404 - - - - - R R R
Remarks:
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NE[Es

RESEARCH AIR FLO, INC.

Fan Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#:

24887

Test Date:

3/8/2016

Tested By:

Unit Data

Fan Number

EF-1

Service

Female Toilet

Manufacturer

Panasonic

Model Number

FV-05-11VKS1

Airflow Data
CFM (Unit Total)

Design Actual

CFM ( Connected Load)

Pressure Data
Total SP (in.wc.)

Design

Suction (in.wc.)

Discharge (in.wc.)

Motor / Fan Data
Voltage

Rated

Actual

Amps

Motor RPM

Fan RPM

Motor Manufacturer

Motor HP

Phase

Service Factor

VFD Setting (HZ.)

Drive Data
Fan Sheave Size

Direct Drive

Fan Bore Size

Direct Drive

Motor Sheave Size

Direct Drive

Motor Bore Size

Direct Drive

Belt Size

Direct Drive

Number Of Belts

Direct Drive

Center Distance

Direct Drive

Remarks:

1) Static too low to read.

Unit Data
Fan Number

EF-2

Service

Male Toilet

Manufacturer

Panasonic

Model Number

FV-05-11VKS1

Airflow Data
CFM (Unit Total)

Design Actual

CFM ( Connected Load)

Pressure Data
Total SP (in.wc.)

Design

Suction (in.wc.)

Discharge (in.wc.)

Motor / Fan Data
Voltage

Rated

Actual

Amps

Motor RPM

Fan RPM

Motor Manufacturer

Motor HP

Phase

Service Factor

VFD Setting (HZ.)

Drive Data
Fan Sheave Size

Direct Drive

Fan Bore Size

Direct Drive

Motor Sheave Size

Direct Drive

Motor Bore Size

Direct Drive

Belt Size

Direct Drive

Number Of Belts

Direct Drive

Center Distance

Direct Drive
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NE[Es

RESEARCH AIR FLO, INC.

Fan Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#:

24887

Test Date:

3/9/2016

Tested By:

Unit Data

Fan Number

EF-3

Service

Vehicle Bay

Manufacturer

GrenHeck

Model Number

SEI-12-432-E-X

Airflow Data
CFM (Unit Total)

Design Actual

CFM ( Connected Load)

Pressure Data
Total SP (in.wc.)

Design

Suction (in.wc.)

Discharge (in.wc.)

Motor / Fan Data
Voltage

Rated

Actual

Amps

1.3

Motor RPM

1550 DD

Fan RPM

- DD

Motor Manufacturer

McMillan

Motor HP

0.13

Phase

1

Service Factor

NL

VFD Setting (HZ.)

Drive Data
Fan Sheave Size

Direct Drive

Fan Bore Size

Direct Drive

Motor Sheave Size

Direct Drive

Motor Bore Size

Direct Drive

Belt Size

Direct Drive

Number Of Belts

Direct Drive

Center Distance

Direct Drive

Remarks:

Unit Data
Fan Number

Service

Manufacturer

Model Number

Airflow Data
CFM (Unit Total)

Design Actual

CFM ( Connected Load)

Pressure Data Actual

Total SP (in.wc.)

Design

Suction (in.wc.)

Discharge (in.wc.)

Motor / Fan Data Rated Actual

Voltage

Amps

Motor RPM

Fan RPM

Motor Manufacturer

Motor HP

Phase

Service Factor

VFD Setting (HZ.)

Drive Data
Fan Sheave Size

Fan Bore Size

Motor Sheave Size

Motor Bore Size

Belt Size

Number Of Belts

Center Distance
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RESEARCH AIR FLO, INC.

Traverse Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 3/9/2016 Tested By: (b)(6) |
Inside Dimensions
Unit Number ~ Service Inch @ prea (sq.ft) N
Width (in.) Height (in) Dia. Design Actual Design Actual

EF-3 Exhaust 124 11.5 - 0.99 303 314 300 311

OSA

HP-2 OSA 8.0 10.0 - 0.56 634 631 355 353 0.05

HP-3 OSA 8.0 8.0 - 0.44 500 512 220 225 -0.13

HP-4 OSA 8.0 8.0 - 0.44 330 336 145 148
Remarks:
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RESEARCH AIR FLO, INC.

Electric Heater Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 3/8/16 - 3/22/16 Tested By: (b)6) |

. :’gge ’ — Volts Amps oFM Air Temp. (°F) S
L1-L2 L1-L3 L2-13 Avg. L1 L2 L3 Avg. Ent. Lvg. AT

Design  [PY) 208 | - - | 208 | 96 | - - | 96 . . -

Actual e 213 | - - | 213) 87| - - | 87 536 | 754 |866| 1172 | (1)

Design  |gpYy) 208 | - - | 208 | 96| - - | 96 - - -

Actual 1.9 213 - - 213 | 8.8 . - 8.8 613 79.1 | 88.9 9.8 (1)

UH-A

Design  pY) 208 | - - | 208 | 96 | - - | 96 - - .
Actual PR 209 | - - | 209 ) 86| - - | 86 | 470 | 649|770 121

Design  pY) 208 | - - | 208 | 96 | - - | 96 . - -
Actual B 208 | - - | 209 ) 87| - - | 87 409 | 592 | 731 139 | (1)
Design
Actual

Design - _
Actual

Design
Actual

Design

Actual

Design - i
Actual

Design - _
Actual

Design
Actual

Design

Actual

Design _ i
Actual

Remarks:
1) CFM Calculated from Delta T
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&EI!:B RESEARCH AIR FLO, INC.

Pump Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 5/27/2016 & 7/1/16 Tested By: b)6) |

Pump Number P-2
Service HPWH-1 Load
Pump Manuf. Bell & Gossett Pump Manuf. Bell & Gossett
1 [oTe TR [T]17]:1-I g8l 90 1.25AA 4.375 BF Model Number PL-36B
Serial Number C196636-01 L 41 Serial Number 1BLOO3LF
Impeller Size (In.) 4.375 Impeller Size (In.) -

Pump Number P-1
Service Geothermal

Pump Data
Pump Data

Design
Final
Wide Open

Design
Final
Wide Open

Water Data
Water Data

Wide Open AP
No Flow Discharge
No Flow Suction
No Flow Head AP
Final Discharge
Final Suction
Final Head AP
Design Head AP ‘

Pump Off (Psi)
AP Setpoint (Psi)

Wide Open AP
No Flow Discharge
No Flow Suction
No Flow Head AP
Final Discharge
Final Suction
Final Head AP
Design Head AP
Pump Off (Psi)
AP Setpoint (Psi)

Pressure Data
Pressure Data

Rated Actual Rated Actual
Motor RPM
Volts
Amps
Corrected FLA 20
Motor HP 0.2

Phase 1

Motor RPM
Volts
Amps
Corrected FLA 8.8
Motor HP 1.5
Phase 1
Motor Manuf. Marathon Motor Manuf. Bell & Gossett
Service Factor 1.30 Service Factor NL
Calculated BHP 1.2 Calculated BHP 0.1
VFD Setting (HZ.) - VFD Setting (HZ.) -

Motor / Electrical Data
Motor / Electrical Data

Remarks:

1) Actual system pressure is over pump capacity.
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&EI!:B RESEARCH AIR FLO, INC.

Pump Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 7/1/2016 Tested By: b)6) |

Pump Number P-3 Pump Number

§ Service Recirculating E Service

Q Pump Manuf. Bell & Gossett Q Pump Manuf.

§ Model Number NBF-22 § Model Number
Serial Number 103252LF Serial Number

Impeller Size (In.) - Impeller Size (In.)

Design
Final
Wide Open

Design
Final
Wide Open

Water Data
Water Data

Wide Open AP
No Flow Discharge
No Flow Suction
No Flow Head AP
Final Discharge
Final Suction
Final Head AP
Design Head AP ‘

Pump Off (Psi)
AP Setpoint (Psi)

Wide Open AP
No Flow Discharge
No Flow Suction
No Flow Head AP
Final Discharge
Final Suction
Final Head AP
Design Head AP
Pump Off (Psi)
AP Setpoint (Psi)

©
—~
1]
Q
g
]
7]
o
1
Q

Pressure Data

Rated Actual
Motor RPM
Volts
Amps
Corrected FLA -
Motor HP 0.12
Phase 1
Motor Manuf. Bell & Gossett Motor Manuf.
Service Factor NL Service Factor
Calculated BHP - Calculated BHP
VFD Setting (HZ.) - VFD Setting (HZ.)

Motor RPM
Volts
Amps
Corrected FLA
Motor HP
Phase

Motor / Electrical Data
Motor / Electrical Data

Remarks:

1) P-3 was not able to deliver design GPM at the time of testing
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RESEARCH AIR FLO, INC.

Apparatus Heating Coil Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/8/2016

Unit Data

Unit Number

Tested By:

Service

Air Data
Design Actual

CFM

Entering DB (°F)

Entering WB (°F)

Leaving DB (°F)

Leaving WB (°F)

Water Data
Design Actual

GPM

Entering Wtr.( °F)

Leaving Wtr.( °F )

Coil AP ( ft.wc. )

Flow Control Device Data

Manufacturer

Type

Size (in.)

Position

AP (

Rob Stanley

Unit Data

HPWH-1

Unit Number

Service Geothermal

Air Data
Design Actual

CFM
Entering DB (°F)
Entering WB (°F)

Leaving DB (°F)

Leaving WB (°F)

Water Data
Design Actual Note
GPM

Entering Wtr.( °F )
Leaving Witr.( °F )
Coil AP ( ftwc.)

Flow Control Device Data
Manufacturer TACO

Type ACCUFLO-VENTORI
Size (in.) 1.00

Position 45.0

AP ( 9.6

Remarks:
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RESEARCH AIR FLO, INC.

Apparatus Heating Coil Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#:

24887

Test Date: 12/01/16 - 2/28/17

Unit Data

Unit Number

Tested By:

Service

Air Data

Design Actual

CFM

Entering DB (°F)

Entering WB (°F)

Leaving DB (°F)

Leaving WB (°F)

Water Data
Design Actual

GPM

Entering Wtr.( °F)

Leaving Wtr.( °F )

Coil AP ( ft.wc. )

Flow Control Device Data

Manufacturer Flow Design

Type Auto Flow

Size (in.) 1.50

Position -

AP ( 7.0

Unit Data

Unit Number

Service

Air Data

Design Actual

CFM

Entering DB (°F)

Entering WB (°F)

Leaving DB (°F)

Leaving WB (°F)

Water Data
Design Actual

GPM

Entering Wtr.( °F )

Leaving Witr.( °F )

Coil AP ( ft.wc. )

Flow Control Device Data

Manufacturer Flow Design

Type Auto Flow

Size (in.) 1.50

Position -

AP ( 6.3

Remarks:

1) Season of Maximum Load Heating
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RESEARCH AIR FLO, INC.

Apparatus Heating Coil Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#:

24887

Test Date: 12/01/16 - 2/28/17

Unit Data

Unit Number

Tested By:

Service

Air Data

Design Actual

CFM

Entering DB (°F)

Entering WB (°F)

Leaving DB (°F)

Leaving WB (°F)

Water Data
Design Actual

GPM

Entering Wtr.( °F)

Leaving Wtr.( °F )

Coil AP ( ft.wc. )

Flow Control Device Data

Manufacturer Flow Design

Type Auto Flow

Size (in.) 1.50

Position -

AP ( 4.0

Unit Data

Unit Number

Service

Air Data

Design Actual

CFM

Entering DB (°F)

Entering WB (°F)

Leaving DB (°F)

Leaving WB (°F)

Water Data
Design Actual

GPM

Entering Wtr.( °F )

Leaving Witr.( °F )

Coil AP ( ft.wc. )

Flow Control Device Data

Manufacturer Flow Design

Type Auto Flow

Size (in.) 1.50

Position -

AP ( 4.0

Remarks:

1) Season of Maximum Load Heating
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RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

TF | & EF 2
isperGreenSelect i,

Specification Submittal Data / Panasonic Ventilation Fan

Description " n

smizabla e | : ) . ) ) 4" or 8" duct
Customizable Ventilation Fan/Light shall ba fow sane cesing mount rated for centinuous run,
Fan shall ba ENERGY STAR® rated and certified by the Home Ventlilating instiute {HV). Fan
shall Includa energy eficient LED ighting. Evaluated by Undervariens Laboralonies and conform
to both L and cUL safsly standarcs.

FV-05-11VKSL1

V!NTILATION

Motor/Blower:

« Enclosed DC brushiess motor tachnology rated for continuous run.

« Fan ventiation ratas shall b manualy adjustable for 50-80-110 GFM,

« Powver rating shal be 120 volts and 60 Hz,

« Fan shall be UL fisted for tub/shower enclosure when used with a GFCI protected creult and
usad in irsulated cefing (TYPE L.C.),

« Fan equippad with thermal cutalf fuse.

* Removable, perrmanently ubncated, phug-in motor,

Housing:

* Rust proof pant, gatvanzed steel body.

« integrated dual 4" or 6" diameter duct adapler.

* Buiit-nn meatal flanga prowids locking for penetrations thresgh drywall as an Alr Barrier, and
assisla with the decrease in leakage in the Building Envelope duing blower door teeting.

« Buill in backcra/t damper.

» Aticulating and expandabls installation bracket up to 24%,

Grille:

» Attractive dasign uang Pely Pro material.

 Attaches directly 1o housing with torsion springe.

« Inchudes 2 motion sensor cap for uss as a cover when the motion senzor Flug 'n Play™
moddule hiss nol been selactad,

Light: *(7) TW GLI24 bags
» Two replaceable, ENERGY STAR® rated, 7W GU24 4 LED larrps inciudad.
basa LED lamps

Warranty: P
 ALL Parts: 3 Years from origingl purchase date. FV-05-11VKSL
OC Motor: 6 Years fom orginal purchase date.
LED: 5 years lrom coginal purchase gate.
Architectural Specitications:
Customizable Ventilation Fan/ight shall ba caling mount, ENERGY STAR® rated type vith
multi-speed control {0, 30- 100 GFA, in 10 CFM incraments) that halt be built-in with &
Nighviow adjustatie delay timer and activated by 8 wal switch, Motion Senser Phug 'N Play™ o8 ] "*
module or Condensation Senacr Flug 't Play™ modise. Fealures a bull-in speed saector. om0
Salact tram 50/80¢1 10 CFM and no mare than <0.3/<0.3/0.4 sone aa certified by the Home
Ventiating Institute (HV) 8t 0.1 w.g. with no less than S3/86/114 CFM ard na more then
<0,3/0.6/0.9 sonas at .25 w.g. Power Consumption shall be no greater then 4.0/6.0/17. 1 watts
atl. 1 w.g. and 7.0/11.1/18.0 watts at 0.26 wa. ENERGY STAR® rated with effiiency of no
3.2/0,9 CFM/Awatt at 0.1 w.g. and than 7.7/7.7/6.3 CFM/Avalt at 0.26 w.g. The
ass DG motor engnesrad Lo run continuously. DC motor
sprad shal sutomaticaly Increase when the fan senses static prassura to meirtan seectad
CFM. Power rating shall be 120v/60Hz. Duct dameter shall ba no less than 4%, inclusive of an
ntegrated dual 47 or 8' duct adapter, Plug ‘N Play™ modules provide up 1o two acditional
faatures. Select from Condensation Sensor, LED Night Lignt and Motlon Sensor, Fan shal
be UL and cUL listed for tub/shower anclosure when usad with a GFOI pratected circutt, Fan
can be used to comply with ASHRAE 62.2, LEED, ENERGY STAR®, 1AP, EarthCralt, Caltornéa
Titks-24 and WA Ventiation Code, Lamps shall be of tha LED type with the fan utillzing no lass
than two 7 Watt, ESTAR rated, (GU24 baea LED lamps.
DC Motor Technology:
When fan senses static pressurs, its speed ia sutomatically increased to ensure
that the desired CFM is not compromised, which allows the fan 1o perform a5
rated.

Performance Curve 4" or 6" duct

For complete instaliation Instructions visit us.panasonic.com/ventfans

Model Guantlt!____ Comments Project:
R - Location
Au’(:nnc.r{t:

Subrmitted by:
Date:

Location Camp Lejeune, NC Exhaust
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RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

EF 3 .
Vari-Green® Motor Options . [BQQQ EC

" BuildingVald& in

Benefits « Maintenance costs are reduced as there are no belts

Operates on AC power that's converted to DC— or bearings to replace and no pulleys to adjust.

providing a more efficient motor operation as compared * Direct drive fans are often preferred where

to an AC aperation. maintenance access is difficult.

« The motor can attain up to 85% efficiency and reduce * Provides a solution for demand controlled ventilation
energy consumption. applications.

» Watt savings of 30-70% depending on rpm. Vari-Green Advantages
Note: As motor speed‘ is turned down, efficiency stays high o Initial cost is less than a belt drive/motor starter
as compared to an AC moter that decreases dramatically. combination.

e Operates cooler than a standard AC motqr at lower « Lower operating cost
RPMs. A cooler motor has longer motor life and
reduces energy consumption.

* 80% usable RPM turndown as low as 300 rpm.

* SFI fans with Vari-Green motors can provide all the
CFM and static pressure ranges of a comparable
belt drive.

» No maintenance, no belts, pulleys or bearings
= Easy RPM adjustment

SE1 Performance Limits

- Vari-Green®
T 122475 T o

. [GEMIStatic Pressure ininches WG «
01256 015 0.20 _025 0.30 0375 050 0.625 O0.75
387 349 261 220 191

SE1-8-440

792 707

SE1-10-440

828

SE1-12-426

SE1-12-432

SE1-12-436

1864

SE1-14-432

2129

SE1-14-436

2205 1877

SE1-14-440

2100 2210 | 2003

SE1-16-421

SE1-16-426 : 2299 2561

{3178 2849

SE1-16-428

3863 )9 | 8526

SEt1-16-436

3980 | 5 | 3519

SE1-18-424
SE1-18-428 1658 | d¢ : 274 | 4113

) | 3963 | 392 5610
SE1-20-420 | 3 7 | 4352 232 | 4143

Location Camp Lejeune, NC Exhaust
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SEE_B RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

g}seu & Gossett SUBMITTAL

a xylem brand B-141.1

108: Base Entry Point REPRESENTATIVE: James M. Pleasants Co.

o,

UNIT TAG: P-1 ORDER NO. DATE: 1172572013
ENGINEER: SUBMITTED BY: DATE:

CONTRACTOR: APPROVED BY: DATE:

1-1/4AA

Series "90"
Centrifugal Pumps
Vertical In-Line Mounted - Close Coupled

SPECIFICATIONS MATERIALS OF CONSTRUCTION TYPE OF SEAL

46 {GPM) HEAD { R eroNzZE FTTED  [J ALL BRONZE 1) 90 Standard Seal

FLOW, (Bune-Carbon/Caramic)

1.5 RPN
HP o MAXIMUM WORKING PRESSURE
VOLTS it £31175 psi {12 bar) WP,
1

CYCLE = = PHASE
ENCLOSURE ODP Standard Efficient

62
- APPROXA WEIGHT
SECIALS

HEAD (Feer)

D : e s—
s — ; - go 1-1/4AA e o
= . 13450 RPM H|  Design Head =54.0 Feet

Suction Size =125

1 Suct. Velocity = 9.9 fps
I Discharge Size = 1.25"
3 Disc. Velocity » 9.9 fps

Mir. bup. Dia. = 2.4375 ™
Max. imp. Dia. = 525"
Cut Dia. = 4375

Mex. Flow = 64 GPM
B.E.P. Flow =46 GPM

E{T. @ Duty-Point = 52.56 %
HMotor Size =1.5 HP

BHP.@
Duty-Point = 1.2 BHP
Max. BHP. for

Imp. Cut = 1.31 BHP

40

“e0
Capacity (GPR)

xylem

Let’s Solve Water

Location Camp Lejeune, NC
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NE |j§ RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

f-2

SERIES PL - Permanently Lubricated Booster Pumps A135G
DIMENSIONS AND WEIGHTS
1 ——— Apmoxmm
FLANGE SIZE INCHES - M_L&M (PPING WT. LBS,
MOD _NET | MOTORHP A 5 c ) E ®6) |
PL30 1_"?"‘5 ‘1'.112 555 (218) 63/8(162) 7 118 (181) 43/16 (106) 438 (111) 11,6 (8.3)
\kfy ‘_"“"‘é :'."2 85/8 (219) 6318 (162) 7 18(181) 43718 (108) 4208(111) 13.1 (3.0}

PL4S “ :ﬂ; 9 1/8 (292) 8 1/2(216) 7 154 (184) AEB(117) 4172 (114) 146 (6.5)

PLSO R 9 1/8 (232) 8 12 (218) 7114 (184) 468(117) 412 (114) 14.6 (5.8)

PLS5 e 99116 (243) 638 (162) 716118 (202) 4 3416 (106) 4308 (121) 134 (8.0

FL7E 0B 9 16716 (252 112 (216, 7 318 (167) 5316 (13 TEB(117) 86 (B.4)
PL130/2" 2;5 70 374 (373) 32 (27 8 7/4(210) 5 3/16 (132) 5 1B (130) 22{30)
FLAD0/S 10 34 (273) 112 215) 8114 (210) Xl 5 18 (130) 27 (12.2)
Dimensions are epproximate and subject to chanoo Contact tactory for certified dimensions.

T 7A ——
&m 5

4
p
“\DISCHARGE
TYPICAL SPECIFICATIONS
The contractor shall furnish and Install infine pumps as
iHustrated on ths plans and in with the
specifications:
1. The pumps shall be of the P Ty
type, g and g for quiet
operation. W B W0 10K
2. The pumps shall have a steel shan suppomd by 5 A T6 t2 B3 asum
per sealed i The X X i 73 s A i
pumps are to be equipped with a waiar-ngm seal to prevent
lsakage. Mechanical seal facas to be carbon on silicon carblde.
The motor shall be non-overdeading at any point on the pump
performance curve,
3, The motov shall be of the dm—pmi sealed precision ball-
bearing, t The split-
capacitor mnwr shall be aquipped vmn thermal
protection,
4, Pumps {0 be suilable for 225°F (107°C)
temperature at 180 psig (10 bar) working pressure.
The pumps shail be Boil & Gossett, A Xylem brand. Mode! No.
PL-, with a capacity of GPM at

foet of hoad.

PERFORMANCE CHARACTERISTICS CURVES

A%

PL-130
==

1
T

I T

E ) w W EEECECERCE )
19 14 W LRI C IO . )
e o1 WA WA Mz 04 w3 W% W3 W5 WA Sawn

1
-is
1

oo 2.8 8 B

Xyam Ing,

8200 N, Auetin Avanue xyle m
Morton Grova, iL. 80053 .

Phone: (847)586-3700 Let’s Solve Water
Fo: (84719648370

www. ballgosssit.com

Bud & Gossett Is 8 Tradsmark of Xyfam ing, oc ona of its subsldiaries.
© 2014 Xyfem Inc,

Location Camp Lejeune, NC

Page 30



@ RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

-/

System Lubricated Circulators

QN33 Spend §

- Ouopsipeed 2

DNBR3ELomd )
ONBFIS Specda

A

AN

HALF UNION CONNECTIONS
For NBF-QUALW, NBF-

T

Wit Uaton
.
ve-rsbland tons

i

S

A ]

i (mm) in (mm)

4718 (124) 1213) 7132 152) S(ﬂ 2-1/2 (63

718 (124) 18 (22} 716 (129) X 118 (168) 3416 (78)

=70 1124) 114 (;&_’) 1118 (129) - 648 {158) 3118 (78)
NEF-10SAW 1-7/8 (124] 12 (13) 57132 [132) -~ sQ2r) 2112

NBF-12UW JZBILF -7/8 (124; 1-1/4 (32) 1716 (128) 31 3-1/8 (150) 1116 5&1)

SEF-12UAW 361LF 4718 (124) 1-1/4 (32) 51116 (129 11116 (93) -m 3-1/16 Ql!

NEF-12FALW 103260LF 4718 (124) 3-3/16 {81) -8A16 (141 -14/16 (93) 5-3/8 (162) 316

SSF-12FILW 103358LF 4-7/8 (124, 33018 81) 2716 (141 3-11/16 (83) 5-318 (50_22 3-3/16 (82)
NBF-188 0331611 4708 (124 3311 172 (13) 7/32 (132) 18132 (100) 5 {3; 2-112 (€3)
NBF-22U 032551, 1778 (124 31 114 (32). 51718 (120) 11116 (63) §-1/B (166) 16 (78)

8SF-22U 03362LF -7/8 (124) 3 1-114 (32) 1146 (129) 3-11/16 8118 (166) 3-1/16 (78)

B—;N:_F:Ei 103262LF 708 (124 A6 33116 (81 $916 (141) 311116 {83) 18 (162) 53116 (32)

7 ©SF-22 103367LF 4718 (124) 316 33/16 {81 218 (141) 3-11/16 (83) 218 (162) 3-3/16 (82)

/ — 1054 18LF 61/3 (130) 33016 (81) 3-3/16 (81 6316 1167) 4778 (128) §-8/8 (162) 2412 (63)
NBF-33 102361LF 47/ (124 32/16 (81) 3-3/18 (81 63416 (167) 31116 (54) 6378 (162) 3.3/16 (82)

NBF38" 102401LF 53/4 (146 39016 (01) 33/16 {81) 63116 (167) 638 (137) 6-3/8 (162) 33116 (62)

NBF-46" 103405LF 5-3/4 (146) 38116 (01) 37118 (87) 7-318 (187) &-1/2 (140) 8412 (216) 4174 (108)

Dimensiona are subject to changs. Not to be used for construction purpeses unless certified.

D S emaon Avaiiable i Sizes: 4%, 19, 1-1/4%, and 1-172°

" 3-speed circulators
Xylem lao.

8200 N. Austin AVenus xyle m

Phona: (847)660-3700 s
Fax: (847)365-8370 Let's Solve Wat
www.baligassat.com

Bull & Gosswit [ & tradermaric of Xytem inc, or oni of o subsidianies,
©2014 Xylem tnc.

Location Camp Lejeune, NC
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RESEARCH AIR FLO, INC.

Curves & Charts

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#: 24887

SPECIFY THE Colt RunouT
PirE SizES.

Refer to the ASHRAE recommendations shown in the
chart below. Some designers prefer fo use 80 percent of
the ASHRAE maximum.
ASHRAE Recommended Maximum GPM

ASHRA

Veleclty

four feet/sec,

Loss four teat/100

feet

Example:

The total pump head is 132 feet and the total of a, b and
C is 35 feet, 132 - 35 = 97 Use the 5-60 range since the
remaining pump head Is greater than 74 feet (32 psi).

SELECT THE AuToFLow
CARTRIDGE FLow RATE.

Using the chart below, find the available flow according
to the size valve required and the system design flow. If
the required flow falis between two availabie flows, round
to the nearest flow listed.
Availabla Flow Rate (GPMY by Carfridge

0.33, 0.5, 0. 75 1, 1.25, 1.5, 1.75, 2.0, 2.25, 2.5,
3.0,35,4.0,45,50,6.0,7.0,80

1.0, 1.5,20,25,3.0,4.0,5.0, 6,0, 7.0, 8.0, 9.0, 10, 11,12

1118 0.5, 0.75, 1.0, 1.25, 1.5, 1.75, 2.0, 2.25, 2.5, 3.0, 3.5, 4.0, 4.5,

5.0, 6.0, 7.0, 8.0, 9.0, 10, 11,12, 13, 14, 15, 16, 17, 18, 19

1.0,1.5,2,0,25,3.0,4.0,50, 6,0, 7.0, 8,0, 8.0, 10, 17, 12, 13,
14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27

SELECT THE AuToFLow
VALVE SPRING RANGE.

Two spring ranges are available for all AutoFlow valves:

2 to 32 psi and 5 to 60 psi. The first number is the
differential pressura (AP) needed to achieve design flow.
The second is the maximum AP where the design flow
will be maintained. Following are some general rules

on the selection of the spring range. in most cases the
amount added to the calculated pump head is 4.6 feet (2
psi X 2.3 feel/ps)).

* For direct return systems, If the total pump head is
tess than 110 feet, the 2-32 range can generally be
used for all units.

On reverse raturn systems the 2-32 range can be
used for all units.

For direct retum systems with a total pump head
exceeding 110 feet, the 5-60 range should be used
only on units close to the pump to maintain control.

To calculate the spring range required for a specific
terminal unit:
Estimate the losses due ta -
a) pump accessories such as suction diffusers,
check valves, etc,
b) distribution pipe loss 1o the terminal unit
¢) terminal coil, ATC, and Y-strainer drops at
dasign flow.
Add a, b, and ¢ and then subtract from the total pump
nead.

If less than 74 feet, use the 2-32 range. If greater than 74
and less than 138 feet, use the 5-60 range.

15

5.0,6.0,7.0,8.0,9.0, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 45, 48, 50

8.0,9.0,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54,
56, 58, 60, €2, 64, 686, 63, 70

9.0, 10, 11, 12,13, 14,15, 16, 17, 18, 19, 20, 22, 24, 26, 28, 30,
32,34, 36, 38, 40, 42, 44,46, 48, 50, 52, 56, 60, 64, 68, 72,
76, 80

6, 17,18, 18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30,
32,34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 80, 62,
64, 86, 68, 70, 72, 78, 80, 84, 88, 02, 96, 100, 104, 108, 112,

Flaws for sizes 3-30"are available in increments of 5 GPM
for PSID 2-32 and 5-60, and 10 GPM for PSID 3-20, 5-40
and 7-45,

Stzel FPSIn {1577 §iza } PSI0 ax Sizi 1 PSID
GPI 1

2-32 1138 2-32 2-32

5-60 | 170 5 - 60 5- 60

3-20 {200 3.20 3-20

5-40 | 250 5-40 540

7-45 | 300 7-45 7-45

2-32 270 2-32 2-32

5-60 | 340 5-60 5-80

3-20 | 400 3-20 3-20 | 6400

5-40 | 500 5-40 5-40 | 8099

7-45 |6800 7-45 7-45 | 9600

2-32 | 540 2-32 2-32 | 0450

5-80 | 680 5-60 5-60 | 11900

3-20 |aco 3-20 3-20 | 14000

5-40 | 1000 5.40 | 3750 5-40 | 17500

7-45 | 1200 7-45 | 4500 7-45 | 21000

NOTE: 57, 16", 18 and 24" flows available, see specific

submitial

Camp Lejeune, NC

Valves
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System Diagram
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CONTRACTOR'S SUBMITTAL TRANSMITTAL CONTRACT NO. TRANSMITTAL NO. DATE
LANTDIV NORFOLK 443553 ( Rev. 11-80) N40085-12-C-7714 07212016 1238 REV2 7/21/2016

FROM CONTRACT: PROJECT TITLE AND LOCATION
Dragados USA -

TO P1383 & P1384 - New Base Entry Point and Road at MCB Camp Lejeune

_upervisory Construction Manager

CONTRACTOR USE ONLY
*List only one specification division per form

List only one of the following categories on each transmittal form.
and indicate which is being submitted

REVIEWER USE ONLY

** ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted
RA-Receipt acknowledged

Il Contractor Approved [] oicc Approval J Deviation/Substitution C-Comments
For OICC Approval R-Resubmit
iTem | PROJ- SPEC. SECT. ITEM IDENTIFICATION NO. OF ACTION REVIEWER'S
NO & PARA. and/or (Type, size, model no., Mfg name, dwg. or CO#IES CODES INITIALS
PROJ. DWG. NO. brochure number) i CODE AND DATE
1 23 05 93 Testing, Adjusting, And Balancing for HVAC 51

SD-06, Test Reports

Tab Report for HVAC at CLEO

CONTRACTOR'S COMMENTS
Attention/ Scott Parkhurst, Commissioning Agent, CEMS Engineering|Architecture

The attached information is in support of the HVAC control systems for the CLEO buildings. The re-TAB was
performed by Research Air Flo Inc. Attached is the TAB report for the HVAC system in CLEO, REV 2, based on

Peter Glades last review; Page 10, Total and return Airflow data for HP-2.

CONTRACTOR REPRESENTATIVE (Signature)

DATE RECEIVED BY REVIEWER FROM (Reviewer) TO

D Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the

contract requirements unless the contractor calls attention to and supports the deviation.

D Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments

below on ONE COPY of the transmittal form.

REVIEWER'S COMMENTS

COPIES TO: DATE SIGNATURE
ROICC (2)
LANTODIV (1)
A-E (1)




From:

[SIEE \~VFAC MIDLANT. ROICC Camp Lejeune

To: NAVFAC MIDLANT. CI NAVFAC MIDLANT, ROICC Camp
Lejeune NAVFAC MIDLANT, RIOCC Camp Lejeune; NAVFAC MIDLANT,
ROICC Camp Lejeune; NAVFAC MIDLANT, ROICC Camp Lejeune
NAVFAC MIDLANT, ROICC Camp Lejeune

Cc: (Group 111 Mat.) (PM, Group 111 Management);

(Group 111 Mgt Superintendent);
Subject: RE: TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS
Date: Monday, July 11, 2016 10:04:17

() Al

@ il be onsite to do TAB and controls verification July 25th and 26th, and the morning of the 27th if
necessary. Please have the appropriate subs on site.

PE
Supervisory Construction Manager
ROICC, Camp Lejeune, NC

----- Original Message-----

From (e
Sent: Thursday, July 07, 2016 2:32 PM

To NAVFAC MIDLANT, ROICC Camp Lejeune, NAVFAC MIDLANT,
Cl NAVFAC MIDLANT, ROICC Camp Lejeune, NAVFAC
MIDLANT, RIOCC Camp Lejeune

(Group 111 Mgt.); (PM, Group 111
Management) (Group Il Mgt Superintendent)

Subject: [Non-DoD Source] TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS

Good afternoo . Attached are the revised TAB test reports for the CLEO building. It was
reviewed and signed by my QC Manager. All changesidentified bylffJJJj have been made. [{JI)] 1ast comments
areincluded at the end of the attachment. Requ review and comment as soon as heisable. | am sending

this digitally-only for now. Please adviseif you feel hard copy should follow. | recommend sending hard copy for
the files once this gets approved. Thanks. R[Sl

RIS | Deouty Project Manager & Small Business Liaison| |

311 Parachute Tower Road | Camp Lejeune, NC 28542 |

prone: v RN - O | = -
Dragados USA, Inc. is An Equa Opportunity Employer



From: (0)6) |

To: NAVFAC MIDLANT, ROICC Camp Lejeune; NAVFAC MIDLANT. Cl; [{SYIEH
NAVFAC MIDLANT, ROICC Camp Lejeune NAVFAC MIDLANT. RIOCC Camp
Lejeune

Cc:

(Group 111 Mat.) PM, Group 111 Management);
(Group 111 Mgt Superintendent)
Subject: [Non-DoD Source] TRANSMITTAL 1238 REV 1, CLEO TAB TEST REPORTS
Date: Thursday, July 07, 2016 14:35:17
Attachments: TRANSMITTAL 1238 REV 1. CLEO TAB TEST REPORTS.pdf

Good afternoo . Attached are the revised TAB test reports for the CLEO building. It was

reviewed and signed by my QC Manager. All changes identified byfifJJj have been made. [ 1ast comments
areincluded at the end of the attachment. Request review and comment as soon as heisable. | am sending

this digitally-only for now. Please adviseif you feel hard copy should follow. | recommend sending hard copy for
the files once this gets approved. Thanks. RIS

DI | Deouty Project Manager & Small Business Liaison| |

311 Parachute Tower Road | Camp Lejeune, NC 28542 |

prone: [ < I | ==

Dragados USA, Inc. is An Equa Opportunity Employer



CONTRACTOR'S SUBMITTAL TRANSMITTAL CONTRACT NO. TRANSMITTAL NO. DATE

LANTDIV NORFOLK 4-43553 ( Rev. 11-80) N40085-12-C-7714 07052016 1238 REV1 7/5/2016

FROM CONTRACT PROJECT TITLE AND LOCATION

ragados ush AN

TO P1383 & P1384 - New Base Entry Point and Road at MCB Camp Lejeune
-Supervisory Construction Manager

CONTRACTOR USE ONLY REVIEWER USE ONLY
*List only one specification division per form ** ACTION CODES
A-Approved

List only one of the following categories on each transmittal form.

and indicate which is being submitted

D-Disapproved

AN-Approved as noted
RA-Receipt acknowledged

- Contractor Approved |:] OICC Approval ] Deviation/Substitution C-Comments
For OICC Approval R-Resubmit
ITEM PROJ. SPEC. SECT. ITEM IDENTIFICATION NO. OF ACTION REVIEWER'S
NO & PARA. and/or {Type, size, model no., Mfg name, dwg. or COI.’IES CODES INITIALS
PROJ. DWG. NO. brochure number) = CODE AND DATE
1 23 05 93 Testing, Adjusting, And Balancing for HVAC 5.1

SD-06, Test Reports

Tab Report for HVAC at CLEO

CONTRACTOR'S COMMENTS

Attention/ Scott Parkhurst, Commissioning Agent, CEMS Engineering|Architecture

The attached information is in support of the HVAC control systems for the CLEO buildings.

The re-TAB was

performed by Research Air Flo Inc. Attached is the TAB report for the HVAC system in CLEO, REV 1, based on

Peter Glades last review.

DATE RECEIVED BY REVIEWER FROM (Reviewer)

TO

D Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the
contract requirements unless the contractor calls attention to and supports the deviation.

D Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments

below on ONE COPY of the transmittal form.

REVIEWER'S COMMENTS

COPIES T0: DATE
ROICC (2)
LANTODIV (1)
A-E (1)

SIGNATURE




RESEARCH AIR FLO, INC.

5571 PEACHTREE ROAD
ATLANTA, GEORGIA 30341
® 770-452-8292 (Office)
770-455-6209 (Fax)

To: Group Il Management Date: July 5, 2016
2820 West Vernon Avenue Job: P1383 & P1384 - New Base Entry - Main Admin and Pavilion
Kinston, NC 28504 Job No: 24887
Attention:
1. LETTERS 4. COMPANY ITTAL
WE TRANSMIT TO YOU THE FOLLOWING ITEM: 2. REPORTS 5. AgEND AIPlgg(B:gDURES

3. SURVEY 6. OTHER:

On subject job, prepared by I_

Description

Approval
For Your
Information
Revision
Material

—
Q
2
£
=
Z
=
]
&=

For Engineers
Supplemental

Returning Loaned

2 Certified Test & Balance Report X X

Remarks: We appreciate your business.

CccC:

Sincerely,

RESEARCH AIR FLO, INC.

By:




------------------------------------------------------------------------------------------------------------------------------------------------------------------

5571 Peachtree Road - Atlanta, Georgia 30341
Phone 770.452.8292 - Fax 770.455.6209

www.researchairflo.com

Certified Test, Adjust and Balance Report

Date: June 9, 2016
Project TB#: 24887
Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion
Address: Camp Lejeune, NC
Architect: N/A
Engineer: i CEMS Engineering, Inc.
- Ladson, SC o
|
HVAC Contractor: Group Ill Management -

|

Kinston, NC
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NE|B RESEARCH AIR FLO, INC.

Report Certification

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Specified tolerances:
Air Handling Units - 5% | + 5% Air Distribution - 5% I + 5%

Pumps - 5% | + 5% Water Distribution - 5% / + 5%

THE DATA PRESENTED IN THIS REPORT IS A RECORD OF SYSTEM MEASUREMENTS AND
FINAL ADJUSTMENTS THAT HAVE BEEN OBTAINED IN ACCORDANCE WITH THE CURRENT
EDITION OF THE NEBB PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, AND
BALANCING OF ENVIRONMENTAL SYSTEMS.

ANY VARIANCES FROM DESIGN QUANTITIES, WHICH EXCEED NEBB TOLERANCES, ARE
NOTED IN THE TEST- ADJUST- BALANCE REPORT PROJECT SUMMARY.

Submitted and Certified by:

NEBB CERTIFIED PROFESSIONAL

Report Certification Date: July 6, 2016

Research Air Flo, Inc.

Certification Number: 3209

ERTIFICATIO

3209
Exp. 3/31/2018

nature above

Page 2
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RESEARCH AIR FLO, INC.

Instrumentation Calibration

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Calibration

Instrument Type Manufacturer Model Number Serial Number

Air Data Multimeter

ADM-870

Date

Shortridge M00920 11/15/2013

Hydro Data Multimeter Shortridge HDM-250 W14002 1/20/2014

Temp./Humidity Meter Cooper SRH77A 041910022 1/27/2014

Tachometer Sticht MT-1B B1318531P 11/20/2013

Amp / Volt Meter Southwire 21030T 1303113838 1/27/2014
Ultrasonic Flow Meter Controlotron 1010WDP1 U2202 N/C/R

Rotating Vane Anemometer Alnor RVA801 A02894 11/7/2013

N/C/R = No Calibration Required

Page 3



RESEARCH AIR FLO, INC.

Nomenclature
Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Ajrflow Data ow Data
CFM = Cubic Feet Per Minute GPM Gallons Per Minute
FPM = Feet Per Minute CHW Chilled Water
SA = Supply Air HW Hot Water
RA = Return Air cw Condenser Water
OA = Qutside Air PW Process Water
EA = Exhaust Air
Air Pressure Data Water Pressure Data
TSP = Total Static Pressure (in.wc.) FT Feet Of Water Column
ESP = | Extemal Static Pressure (in.wc.) IN Inches Of Water Column
SP = Static Pressure (in.wc.) IN HG Inches Of Mercury
AP or DP = Differential Pressure PSI Pounds Per Square Inch
OTA = Open To Atmosphere AP or DP Differential Pressure
Temperature Data (°F) Electrical Data
EAT DB = Entering Air Temp. Dry Bulb HP Horsepower
LAT DB = Leaving Air Temp. Dry Bulb KW Kilowatts
EAT WB = Entering Air Temp. Wet Bulb FLA Full Load Amps
LAT WB = Leaving Air Temp. Wet Bulb BHP Brake Horsepower
EWT = Entering Water Temperature VFD Variable Frequency Drive
LWT = Leaving Water Temperature ECM Electronically Commutated Motor
AT or DT = Differential Temperature VSM Varnable Speed Motor
VSC Variable Speed Controller
MSM Multiple Speed Motor
Distribution Data eo
CcD = Ceiling Diffuser LT Light Troffer
SD = Slot Diffuser CSD Continuous Slot Diffuser
SG = Supply Grille °F Degrees Fahrenheit
LFD = Laminar Flow Diffuser DD Direct Drive
FG = Floor Grille HEPA High Efficiency Particulate Air
RG = Return Grille BAS Building Automation System
EG = Exhaust Grille LSD Linear Supply Diffuser
ES = Exhaust Slot RVA Rotating Vane Anemometer

Page 4




RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion
Test Date: 5/25/2016 Tested By:

TB#: 24887

Unit Number Manufacturer Model Number Serial Number Location Area Served
ERV-1-SF GreenHeck MV-750-PSC-QD-115 13967587 Mechanical HPs 23,4

Airflow Data Motor / Fan Data
Design Actual Design Actual

Drive Data
Fan Sheave Direct Drive
Fan Bore Direct Drive

Outlet Total Average Amps

Unit Total Average Volts
Return Motor RPM
OSA Fan RPM
Motor Manuf.
Motor HP

Miscellaneous Data Phase

Motor Sheave Direct Drive

Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive

Turns Open** Direct Drive

Motor Mount inches In
Adjustment  |nches Out

SP Setpoint(in.) Motor Frame
VFD Setting (HZ.) Service Factor

** Applies to variable pitch sheaves

Traverse Data ( Inside Dimensions )

| Y-1aY (-l HP-2 OSA|HP-3 OSA
— Q ) ﬂ o ollfo - Width v 8.0 8.0
/ x Height . 8.0 8.0
© N @ Dia. - 5
SO Mwave sox NIE 5 ¢> —
o = § Area (ft*) 044 0.44
v a Actual FEM 512 336
Design FPM 500 330
5 |1>| \—01 Mu_% | o °J . -
S.P. (in.wc.) . 13 00
| VAL
RETURN AIR 5 o - )
A B & b k B @8 ___ 8 @ ota 27637 | 25025
A B (% D E ' G H 1 J = 0 ble 6920 6586
o2 | [ | lool [ | lo]
£ External Design = Actual Total Design  Actual
Static Static
App oif Data O 0 ol D )
Heat Wheel Jiiv/ b °F db° b ° g AP pe > PO 0 AP
Desig 90.0 | 79.0 | 81.1 | 70.0 - - - - - - > =
2 : 887 | 780 | 80.3 | 69.8 - - - - - - 5 -
Heat Wheel li+/ 3 h © db ° h ° g ar pe o Po 0 AP
vesig 230 | 19.3 ) 496 | 41.1 - - - - - - - -
Remarks:
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#: 24887

Test Date: 6/8/2016 Tested By: _

Unit Number Manufacturer Model Number Serial Number

Location Area Served
ERV-1-EF GreenHeck MV-750-PSC-QD-115 13967587 Mechanical 109 Exhaust Bathrooms

Airflow Data

Design Actual

Qutlet Total
Unit Total

Return
OSA

SP Setpoint (in.)
VFD Setting (HZ.)

Direct Drive

Bore Direct Drive
Direct Drive

Bore Direct Drive
Direct Drive

Direct Drive

Dista Direct Drive
Ope Direct Drive

** Applies to variable pitch sheaves

e Data de Dimensio
i Exh. In Exh. In -
Nlialalia ST F ot [
/ x = S

T = | b o 6.0 10.0 -
mixive sox [\| | |2 O > [>
g & 0.20 0.55 -
S
LA L 2 M 265 822 -
P 250 818 -
= ||B|L_o| L9l L9l | t_ol O ~02 o7 -
5 '
RETURN AIR e e
1 B8 ¢ D E F G H 1 J " o 45382 | 42109
A B C D E F G H I J = ble 6912 6436
g (030 - | - | - - 420 - | | - loso
.\S; External Design = Actual Total Design = Actual
Static Static
App oil D » of De Pata
Heat Wheel [if+/+ 3 b db ° h © 0 AP Po 0 AP
Desig 750 | 500 | 87.8 | 769 - - - 50.0 - -

Actua 71.8 | 489 | 836 | 74.6 = =

Heat Whee! Jite [/ B¢ h © db ° b °© g AF

Desig 680 | 350 | 296 | 252 - - - - - - -
Remarks:
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RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/8/2016 Tested By: (b)6) |
Unit No. ERV-1 Service Dwg No. 473 Design CFM m Actual CFM 505

. 0d Design Da D D )
. b . . . = .
124 1 EG 60 " = 50 N 31 i 49
123 2 EG 6"0 ' - 50 * 33 * 53
103 3 EG 6"0 * * 50 * 83 2 52
105 4 EG 8"0 * * 150 * 121 * 148
107 5 EG 8'd B * 150 * 121 * 150
110 6 EG 6"2 * * 50 * 141 * 53

Remarks: * Flow Hood Measurements

Page 7



BB RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 3/812016 Tested By:
Unit Number Manufacturer Model Number Serial Number Location Area Served

HP-1 ClimateMaster TTV049 S14828806 Mechanical 131 Classroom 129

Airflow Data Motor / Fan Data Drive Data

Desig Actua Design = Actual Fan Sheave Direct Drive

Outlet Tota 1450 1500 Average Amps Fan Bore Direct Drive
ota 1450 1515 |(2) WAECEEALLES Motor Sheave Direct Drive
Re 1300 1371 Motor RPM Motor Bore Direct Drive

OSA 150 145 Fan RPM
Motor Manuf.
Motor HP

Belt Size Direct Drive

Belt Quantity Direct Drive

Center Distance Direct Drive

eous Data Phase Turns Open™ Direct Drive
- PO - Motor Frame Motor Mount Inches In
D 9 = Service Factor Adjustment  ynches Out

** Applies to variable pitch sheaves

Static Pressure Profile Data erse Data de Dimensio
e M Sup 1-6 | Retun OSA

'Q ollfe]][o] (o |l o - - i - =
7 z ' : :
-_— <
& [> MIXING \ 3 :D 0 Dia 16.0 16.0 8.0
=~ Box = g Area 1.40 1.40 0.35
A2 @ actual FoM RIS 979 415
pesign FPY [IRRLEL 929 429
= NJLdfLdLdf | ol df _ oo 1 o | s
| FASL I : ] :
RETURN AIR A
A B C D E F G H I J

Total
Sensible

~
«Q
o
S
(=]
S
Q

A B (& D f= F G H / o8
023 - | - | - | - Jo4] - | -] - [033]
External Design = Actual Total Design  Actual

Static Static

-
o
3

£

=

Appara oil Data 0 0 of De e Dalta
v g A eaving A ater ° 0 . anuia : Flow Design
DX db ° b °F db° b ° g AP pe : Positio AP
S Desig 78.0 | 650 ) 60.8 | 568 | - - - 12.0 Auto Flow - - 2-32
65.8 | 579 | 49.5 | 482 | 70.2 | 76.3 | 15.7 12.0 Auto Flow 1.50 - 7.0

Remarks:
1) Speed section 3 with CFM Adjust on +5%

2) Unit total is sup 1-6 traverse with grille 7-8 added
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NE RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/8/2016 Tested By: -
Unit No. Service Supply Dwg No. 0773 Design CFM Actual CFV [REIYY

ode ) ee Design Data al Data al Data P
129 1 SG 14x4 0.22 955 210 738 162 986 217
129 2 SG 14x4 0.22 1091 240 800 176 1127 248
129 3 SG 14x4 0.22 955 210 743 163 977 215
129 4 SG 14x4 0.22 1091 240 943 207 1136 250
129 5 SG 14x4 0.22 955 210 1023 225 995 219
129 6 SG 14x4 0.22 1091 240 964 212 1141 251
132 7 CD 6"@ » * 50 o 131 = 48
130 8 CD 6'@ * * 50 * 124 * 52

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/7/12016 Tested By:

Unit Number Manufacturer Model Number Serial Number Location Area Served
HP-2 ClimateMaster TTV038 S14625322 Mechanical 109

Conference 120

Airflow Data
Design  Actual

Motor / Fan Data
Design  Actual
Average Amps 39 2.2 Fan Bore Direct Drive
Average Volits 240 209 Motor Sheave Direct Drive
Motor RPM NL High Motor Bore Direct Drive
Fan RPM - High Belt Size Direct Drive
Motor Manuf. U.S. Motor Belt Quantity Direct Drive
Motor HP 0.5 Center Distance Direct Drive
Phase 1 Turns Open™** Direct Drive

Motor Frame NL Motor Mount  Inches In
Service Factor NL Adjustment  iches Out

Static Pressure Profile Data
T — e
(¢] o (o] o

Drive Data
Fan Sheave Direct Drive

Outlet Total
Unit Total
Ty
= Return
OSA

Miscellaneous Data

SP Setpoint (In.)
VFD Setting (HZ.)

Service
Width
Height
@ Dia.
Area (ft?)
Actual FPM
Design FPM
S.P. (in.wc.)

o

OSA

r"> MIXING
BOX

VANVANVA
DX Coil
SUP@AIR

-I-O
R
B
T
5

AN

RETURN AIR

Design Actual

Total
Sensible

=]
-
@
o
S
K]
Q
Q

External | Design = Actual Total Design  Actual
Static ] Static

A B8 C D E F G H ! )
Pl 054l - | - | | - Joss| [ [ - 035
&

Appara 0 pata 0 0 of De e PData
N g A eaving A ater ° 0 = anulacture Flow Design
DX db ° b ° db ° b © g Ar De a Po 0 AP
ML 77.0 | 608 | 576 | 462 - = = 9.0 E a 2 2-32
70.4 | 564 | 502 | 420 703 | 779 | 72 9.0 Auto Flow 1.50 - 6.3

Remarks:
1) Speed section 4 with CFM adjust on -5%
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BB  RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavili TB#: 24887
Test Date: 6/7/2016 Tested By:

0 HP-2 e e Supply Dwg No WwM102 Desig 1020 Actua 1016
A 00 e pesiq Data al Da
121 1 CD 8"9 = . 130 o 116 = 124
121 2 CD 8D . * 130 * 110 * 132
120 3 cD 8'@ R = 155 * 134 b 160
120 4 CcD 8"D > " 150 e 129 * 155
103 5 CD 6"9 o * 45 2 110 N 47
104 6 CD 8'g " by 170 " 133 N 163
105 7 CD 6"0 p ' 120 * 139 * 115
107 8 CD 6"0 p N 120 * 111 * 120
o HP-2 : : Return Dwg No WM102 Desig 665 Actua 685
A 00 D g D D
121 1 RG 8'd * * 215 - 137 * 219
120 2 RG 8'g * B 250 - 264 * 262
125 3 RG 8x6 * * 200 * 260 * 204

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

Test Date: 6/8/2016 Tested By: -

Unit Number Manufacturer Model Number Serial Number Location Area Served
HP-3 ClimateMaster TTV049 S$14828804 Mechanical 109 Office 114

Airflow Data Motor / Fan Data Drive Data

Design  Actual Design  Actual Fan Sheave Direct Drive
Outlet Total Average Amps 5 3.4 Fan Bore Direct Drive
Unit Total Average Volits 240 207 Motor Sheave Direct Drive

Ty
S Return
OSA

Mator RPM NL 2B (§) Motor Bore Direct Drive
Fan RPM - High Belt Size Direct Drive
Motor Manuf. U.S. Motor Belt Quantity Direct Drive
Motor HP 1.0 Center Distance Direct Drive
Phase 1 Turns Open** Direct Drive

Motor Frame NL Motor Mount Inches In
Service Factor NL Adjustment  inches Out

Miscellaneous Data

SP Setpoint (In.)
VFD Setting (HZ.)

Static Pressure Profile Data
' = o Service
— Q olllo]|o] olllo — Width
/ x Height
= N @ Dia.
P> L{> MIXING NI 3 e, LJ> -
) BOX : 'g Area (ft?)
/ a ® Actual FPM
\ L Design FPM
— O] Q Q (o] Q
7S ll‘_l = L9 | S.P. (in.wc.)
RETURN AIR

Total
Sensible

=]
-
Q
o
£
S
o
Q

A B C D E F G H / J
o2 [ [ | . Joor| | - | _l035
g

External Design = Actual Total Design  Actual
Static Static

Appara O Pata 0 0 of De p Data
\ g A eaving A ater ° 0 5 anura € Flow Design
DX ab ° » J db ° b © g AF pe - Po 0 AP
LS 77.0 | 59.7 | 556 | 495 - E . 12.0 - 2 : 2-32
69.5 | 524 | 498 | 41.5) 703 | 77.1 | 11.5| 120 Auto Flow 1.50 - 4.0

Remarks:
1) Speed tap setting 4, with CFM adjust at +5%
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NE

§ RESEARCH AIR FLO, INC.

S —
°

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/7/2016 Tested By:
0 HP-3 e 0 Supply Dwg No WwmM102 Desig 1700 A 2 1700
4 00 ), G » D, i
125 1 SG 10X3 0.11 1091 120 864 95 1055 116
119 2 SG 12X4 0.18 1028 185 906 163 1072 193
118 3 SG 12X4 0.18 1028 185 1078 194 1050 189
117 4 SG 12X4 0.18 1028 185 817 147 1000 180
116 5 SG 12X4 0.18 1028 185 956 172 1028 185
113 6 SG 12X3 0.14 893 125 807 113 900 126
113 7 SG 12X3 0.14 893 125 786 110 879 123
114 8 SG 12X3 0.14 1000 140 1100 154 993 139
114 9 SG 12X3 014 1000 140 964 135 1014 142
115 10 SG 12X4 0.18 1028 185 1061 191 1006 181
125 11 SG 10X3 0.11 1136 125 1418 156 1145 126
0 HP-3 > e Return Dwg No wm102 Pesig 1480 2 Z 1484
Area o ode . ge Desig al Data al D
119 1 RG 8x6 0.26 654 170 535 139 665 173
118 2 RG 8X6 0.26 654 170 542 141 638 166
117 3 RG 8X6 0.26 654 170 604 157 662 172
116 4 RG 8X6 0.26 654 170 708 184 650 169
115 5 RG 8X6 0.26 654 170 588 153 673 175
114 6 RG 10X6 0.34 765 260 874 297 794 270
125 7 RG 12X8 0.57 649 370 719 410 630 359

Remarks: * Flow Hood Measurements
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NEIBB  RESEARCH AIRFLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/7/2016 Tested By: -
Unit Number Manufacturer Model Number Serial Number Location Area Served
HP-4 ClimateMaster TTV038 S14625321 Mechanical 109 Waiting 101
Airflow Data oto Data Drive D

Design  Actual Desig Actua 3 Direct Dnive
Outlet Total s 3.9 0.9 Bo Direct Drive
Unit Total 0 240 212 oto Direct Drive
§ Return otor RP NL Med (1) otor Bo Direct Drive
RP - Med B e Direct Drive
o U.S. Motor Belt Q Direct Drive
P 0.5 e D Direct Drive
eous Da 1 Op Direct Drive
= PO - o a NL oto o -
g - g NL al’ o -

Static Pressure Profile Data

— — — Service
Nl o|lle - Width
/ x Height
3 = @ Dia
< MIXING S 5 [> -
8 [:> BOX \ >Q< @ ; Area (ft*)
/ @ Actual FPM
Design FPM
= |.b|—°| Loy | 9 °l SP. (inwe)
= ——
RETURN AIR — o
A 88 C D E F G H | J @ ote 37000 | 33623
A B & D E F G H ) N S ble 26900 25618
Mol [ - [ . [ - loss| | - | [o02] :
;’5; External | Design  Actual Total Design  Actual
Static Static
Appa O )a 0 » of D p Data
. o A 0 Flow Design
DX db ° b db ° b q AP ol: Po 0 AP
MWLM 76.0 | 589 | 552 | 47.3 ) - - . 9.0 - - : 2-32
A : 709 | 524 | 509 | 40.3 ) 70.2 | 78.1 ) 11.7 9.0 Auto Flow 1.50 - 52
Remarks:

1) Speed section 3
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NE|BB RESEARCH AIR FLO, INC.

Air Distribution Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 6/7/2016 Tested By:
0 HP-4 ervice Supply Dwg No VElZ3l Desig 1200 1169
4 00 Desig al D Da A
100 1 SG 10x3 0.11 909 100 685 75 889 98
101 2 SG 14x4 0.22 1136 250 610 134 1113 245
101 3 SG 14x4 0.22 1136 250 660 145 1084 238
124 4 CD 60 * = 45 " 88 g 43
123 5 CD 6"0 * . 45 = 68 * 43
101 6 SG 10x6 0.24 500 120 455 109 481 115
101 7 SG 10x6 0.24 500 120 540 130 490 118
102 8 CD 60 » * 100 ol 71 * 97
102 9 CcD 6"0 . N 100 i 120 * 103
127 10 CD 6"0 * = 70 = 124 * 69
0 HP-4 € e Return Dwg No WM102 Desig 1055 1011
4 0d pesiqg » Da
101 1 RG 18x10 * * 630 " 673 * 605
127 2 RG 10"@ ’ * 370 " 67 8 353
127 3 RG 6"0 * * 55 * 175 * 53

Remarks: * Flow Hood Measurements
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RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

Test Date:

3/8/2016

Tested By:

Unit Number

MDSS-1 LG

Manufacturer

Model Number
LSN180HSV4

Serial Number
412KAGSQW007

TB#: 24887

Location
Wall

Area Served
NMC!/Comm 111

Airflow Data
Design
Outlet Total

Actual

Unit Total

&
S

Return

Motor / Fan Data
Design

Average Amps

Actual

Average Volts

Motor RPM

Fan RPM

Motor Manuf.

Motor HP

Phase

Motor Frame

Service Factor

I

/|

MIXING
BOX

»

OSA

ZANVZAN

Static Pressure Profile Data

RETURN AIR

External
Static

e
Q
2

=

-

>
o

Actual

A B c D E F (] H l J
S I S N I N N N

Design

Total
Static

Design

olllo]|lo BE -
- &
= <
S >
< &
o 5
(%]

L ohfL oy Loy | OjfL_©
D E F G H | J

Actual

D
Fan Sheave
Fan Bore
Motor Sheave
Motor Bore
Belt Size
Belt Quantity
Center Distance
Turns Open**

rive Data

Direct Drive
Direct Drive
Direct Drive
Direct Drive
Direct Drive

Direct Drive

Direct Drive
Direct Drive

Motor Mount Inches In
Adjustment  jhches Out
** Applies to variable pitch sheaves
e . dict age D e O
Supply
a 30.0
eig 30
@ Dia -
Area 0.63
927
Design FP 952
esiqg 4 a
E 0 18000 19053
S b e 15642
D 0 of De D

[ db °F \wb °F | |db h g. | AP o o Positio AP

CEEM 800 | 630 - | 528 - - - - - - - -

WSOEIM 68.3 | 554 | 435 | 421 ] - - - - - - - -
Remarks:
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BB RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion
Test Date: 3/8/2016 Tested By:

TB#: 24887

Unit Number Manufacturer Model Number Serial Number Location Area Served
LSN180HSV4 412KACOWO003 Station 206

Airflow Data
Design Actual

Motor / Fan Data Drive Data

Design = Actual Fan Sheave Direct Drive

Qutlet Total
Unit Total
[y
o Return
OSA

Average Amps

Fan Bore Direct Drive
Motor Sheave Direct Drive
Motor Bore Direct Drive
Belt Size Direct Drive
Belt Quantity Direct Drive
Center Distance Direct Drive
Turns Open™* Direct Drive

Average Volts
Motor RPM
Fan RPM
Motor Manuf.
Motor HP
Phase

Motor Frame

Miscellaneous Data

SP Setpoint (in.)
VFD Setting (HZ.)

Motor Mount Inches In
Adjustment  inches Out

Service Factor

Static Pressure Profile Data

- T

** Applies to variable pitch sheaves

Traverse Data ( Inside Dimensions)
(3% 1- Supply
(o || [o] (o ]|l o — wiath [JJEX2

Height 3.0
@ Dia. -
Area (ft°) IXX;
Actual FPM 771
Design FPM LS

S.P. (in.wc.) -

o

OSA

[> MIXING
BOX

VANVANA
©
T

ZE

o

o
« ——F

RETURN AIR Design = Actual

b
[+ 4]
O
o
m
m
@
= 3

Total
Sensible

=
-
(1}
o
S
]
=}
(&}

A B € D E F G H ! J
S N I I I I I N A
& External Design Actual Total Design  Actual
Static Static

App » ?, O 0 ol U »,
S DX ab ° b © db ° b © g Ar pe 2 = 0 AP
M 800 | 630 - | 492 - - ; E 2 N - "
704 | 568 | 41.5 | 40.4 - - - - - . = =
Remarks:
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RESEARCH AIR FLO, INC.

Fan Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 3/8/2016 Tested By:
Da 0 Da 0
be EF-1 be EF-2
e € Female Toilet Male Toilet
Panasonic € Panasonic
0a be FV-05-11VKS1 be FV-05-11VKS1
Airflow Da Desig / o Da Desig A 0
0 50 52 0ta 50 51
0 e ad = = d Loaa = =
Pre e Dz Desig i 0 e Da Desig A 0
0 P 0.25 - (1) 0.25 - (1)
o - - S 2
» g 2 = . N
oto Da Rateq 4 ote Data Rated A 0
oltag 120 119 ge 120 119
Amp 03 0.1 0.3 0.1
otor RP NL DD RP NL DD
an RP - DD 2 - DD
oto D ID
loto = D ~ 1D
. 1 1
o ’ 1D 0 1D
D Se Q ID g D
» )a ote D e D O
Direct Drive Direct Drive
Bo Direct Drive Direct Drive
oto Direct Drive Direct Drive
otor Bo Direct Drive e Direct Drive
B Direct Drive Direct Drive
ber Of B Direct Drive = Direct Drive
: D Direct Drive Direct Drive
Remarks:

1) Static too low to read.
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NE[BE

RESEARCH AIR FLO, INC.

Fan Test Report

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

Test Date:

3/9/2016 Tested By:

EF-3 3 of:
Vehicle Bay
GrenHeck

TB#:

24887

311

oltage 115

119

Amp 16

1.3

RP 1550

DD

DD

SEI-12-432-E-X ode

Remarks:

McMillan oto
0.13 otor HP
1 Pha
NL g e Facto

Direct Drive

Direct Drive an Bore

Direct Drive oto

Direct Drive otor Bore

Direct Drive Be

Direct Drive ber Of Be

Direct Drive enter D
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RESEARCH AIR FLO, INC.

Traverse Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 3/9/2016 Tested By: _
" O O 7 A -
. O ’ D13 1 ’ ’ ;
EF-3 Exhaust 12.4 11.5 - 0.99 303 314 300 311
OSA
HP-2 OSA 8.0 10.0 - 0.56 634 631 355 353 0.05
HP-3 OSA 8.0 8.0 - 044 500 512 220 225 -0.13
HP-4 OSA 8.0 8.0 - 0.44 330 336 145 148
Remarks:
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NE|BB

RESEARCH AIR FLO, INC.

Electric Heater Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 3/8/16 - 3/22/16 Tested By:
O - D 4 e D
%, 0
& 0 G 4 ' 0 [}
pesig - - = = - . -
UH-A 2.0 1| 208 208 9.6 9.6
. d 1.9 1] 213 - - 213 8.7 - - 8.7 536 754 | 86.6 11.2 (1)
pesidg - . - . = R g
UH-B 2.0 1| 208 208 9.6 9.6
1.9 11 213 - - 213 8.8 - - 8.8 613 79.1 | 88.9 9.8 (1
pesia = I - . - 52
UH-C 2.0 1 | 208 208 9.6 9.6
1.8 1| 209 - - 209 8.6 - - 8.6 470 649 | 77.0 12.1 (1)
vesig = 5 - . ~ =
UH-D 20 | 1] 208 208 | 9.6 96
. d 1.8 1| 208 - - 209 8.7 - - 8.7 409 59.2 | 73.1 13.9 (1)
Desliq . -
DesIq = -
Desliq = _
Desiq - =3
Uesig - -
pDesiq y .
pDesiq = =
Desiq 1Y _
Uesia - =
Remarks:

1) CFM Calculated from Delta T
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RESEARCH AIR FLO, INC.

Pump Test Report

Project:

Test Date:

Remarks:

1) Actual system pressure is over pump capacity.

P-1

Tested By:

Geothermal

Bell & Gossett

90 1.25AA 4.375 BF

C196636-01 L41

4.375

46.0

48.0

52.0

22.8 527

56.2 =

25.1 =

31.1 71.8

63.1 -

39.8 =

23.3 53.8

3450 DD

208 214

9.1 6.8

8.8

1.5

1

Marathon

1.30

1.2

P1383 & P1384 - New Base Entry - Main Admin and Pavilion
5/27/2016 & 7/1/16

TB#: 24887

p-2

HPWH-1 Load

Bell & Gosselt

PL-368

1BLOO3LF

5.0

5.0 (1)

9.0

13.2 30.5

70.2 -

54.9 -

15.3 35.3

66.4 -

53.2

13.2 30.5

3300 DD

<115 121

2.1 1.7

2.0

0.2

1

Bell & Gossett

NL

0.1
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NE|BB RESEARCH AIR FLO, INC.

Pump Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 7/1/12016 Tested By:
ote 0
’ Pump be P-3 (1) ‘ Pump be
8 Recirculating S
a Pump Ma Bell & Gossett Q Pump
; ode be NBF-22 : ode he
be 103252LF orig -
velle . z nelle
z ofe . 0
Q Desig NL (1) Q Desig
0.0 -
de Ope 0.0 de Ope
o . . _
de Open AP 6.6 16.2 de Open AP
o Flow D el 57.6 4 o Flow D arge -
o Flo 0 51.0 - 0 o Flo 0 -
Q o Flo dap XS 15.2 Q  No Flo d AP
pischarge A - : al Discharge :
: 0 51.0 - : 3 0
3 pad AP 6.6 15.2 ) al Head AP
Desig d AP - NL Desig d AP
Pump Off (F 59.9 Pump Off (P
AP -+ . R AP i3z .
N O . D A 0 L D
otor RP 2940 - otor RP
: 0 115 119 : 0
= Amp 0.8 0.5 “a Amp
o d FLA : 0 d FLA
oto % 0.12 - 0t0 z
Phase 1 Pha
< 0t0 3 Bell & Gossett S oto
S : NL s ervice Facto
e BHF - i ated BHF
) 2 0 - ) p 0
Remarks:

1) P-3 was not able to deliver design GPM at the time of testing
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RESEARCH AIR FLO, INC.

Apparatus Heating Coil Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#:

Test Date: 6/8/2016

HPWH-1

Load

5.0

5.0

115.0

120.0

125.0

130.2

13.0

24887

HPWH-1

Geothermal

4.0

4.0

70.0

70.1

73.2

3.0

3.5

TACO

ACCUFLO-VENTORI

1.00

45.0

9.6

Remarks:
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RESEARCH AIR FLO, INC.

»
Apparatus Heating Coil Test Report
Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 12/01/16 - 2/128/17 Tested By:
PDa O Da 0
be HP-1 (1) be HP-2 (1)
PDa 4 )3
[Jesiy 0 pesig A O
1450 1515 1020 1061
g DB DB
DB 1=
Pa Pa
Desiqg 4 0 Desig »
= 12.0 12.0 9.0 9.0
oil AP
O 0 ol De e Data 0 0 0 ol De e Dala 0
Flow Design Flow Design
pe Auto Flow Auto Flow
1.50 1.50
AP 7.0 6.3
Remarks:

1) Season of Maximum Load Heating
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RESEARCH AIR FLO, INC.

Apparatus Heating Coil Test Report

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
Test Date: 12/01/16 - 2/28/17 Tested By:
Pa O 0
b HP-3 (1) be HP-4 (1)
Pa Da
pesiqg A O 0 O
1700 1765 1200 1166
g DB PDE
g DB DB
D3 Da
Desiqg 0 pesiqg 0
z 12.0 12.0 9.0 9.0
oil AP
O 0 of De e Data O 0 e Data 0
Flow Design Flow Design
pe Auto Flow Auto Flow
1.50 1.50
AP 4.0 4.0

Remarks:
1) Season of Maximum Load Heating
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RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

TF \ & EF 2
WhisperGreenSeet ... 4%

VENTILATION

FV-05-11VKSL1

Specification Submittal Data / Panasonic Ventilation Fan

Deszoriptien

Cuatomizabin Neatiation FrevLight shall Lo faw ona cotng meort ratid lor oontinuowus wun,
Favr shisd b ENERGY STAR® ristend nd contifed Ly 1 Moo Vartdating instate 00, “en
sl nchsa enedgy wiicient LED Rghtng, Evalviatec by Uncesaders Libkratodes and conorm
10 both UL and cii. salery stanoards.

Motor/Blower:
.mewmlmmlwmamhmm.
'melﬂuﬂdmm’\ﬂ(“dﬂmwﬁ)mﬂﬂw
« Power mting chafl be 120 voils and 60 Hz.
-me-mu.&wimmmww‘wmusedmlha(ICIua!edmﬁu:nm
used in ins dated calng (TYPE LC)
« Fan aqupped wih thermal adolf kise.
-Mmmwmum.d.Wmma.
Housing:
« Fust proot paint, ukanized stocd oy,
« Intogratodd duai4® of 6" damator duct sdapte.
» Byt et e providos bicckdng foe ponitratons Brough diysdl as o Alr Barrier, and
asssin win 1 decransa n laakego 0 he Bubadng Enwebpa turieg bower 00! testing.
- B i Lot dampor.

and oxpi o ¥ Hon bracket up 10 24"

.

Grifla:

» Atractiva design wsing Poly Pro matenal,

» Antactias Seectly to housing with forsion Spngs.

+ Inchides A motion sensor cap 10r UBE A3 A Cover WA Ine motion sensor Prug n Play™
[rodule has not besn sanecied.

Lights 2) WG4 basa

« Two repiacesble, ENERGY STAR® rated, 7W GU24 i 1 R p————

t

vase LED famns

Warranty:

» ALL Parts: 3 Yisars from odginal purchacs date. o
DG Mator: 6 Years from ofiginai purchase date -
LED: 5 years from ongnid puichase dale.

Arehitectural Spacifications:

Camstornizable Ventiation Fan/ ight shall Do oslng mount, ENCPGY STAR® itod e wit o -

midili-spand contral (9, 30100 CEM, In 10 CFNS ervontia) 1t shall ba bult-n wih & Performance Curve 4° or 67 duct

P o sciustabba dekoy Timar and actvalud by 2 wol gwtch, Motion Sennor Piug "N Play™ . r——"/

maculs o Candenaaion Senaor Fug "N Play'™ OO, FHRUH 0 Duti-n 5o sohector, 2 J

Seled trom SOV 10 CEM nd 1o mars than «0. Va0 W).8 mone As cantifod Ly the Homo i

Ventéating ke Ullo #41) a1 0.1 Wi WA 00 Mres thar SO/ 14 CFM and nn mary than 1 o =
1

FV-05-11VKSL1

<00 60,0 wones o .26 w.(). Power Consumphon st b 0o (roater than 4,085,011 1 wtlx
W03 W N7 11 1/10.0 wanlls il 9.26 wig BHERGY STAR® ratad wih athceny of 10
loms than 12810, /0.0 CRMAwWAT at 0.1 Wi Aok By 7742 1163 TN att ot 0.25 w fho
mctior arisl b eneond wen Des lims DG moter dnginaotod Lo fun contitnously DO mator
spwad shall automaticaily ncreia wtwn Tha Uy 50308 SATC prosttin 1o imsknten suctid am
CEM. e rating ol Lo 120060 Cuct dannim thad b no Jeas thon 4 inchushn ol an
integrited’ sl 4% 08 8 duet idipter. Plug N Play™ modules pruvids Lp 1o two cdduiondl on
Sosiuiros. Swlact from Songknnation Smaor, LED Nght Lght anes Moton Sensor, “an shal
Tow UL a0 cUL §510d Tor IAVENOWr anekvnu wiven utiand Wil o GIFCH pratogted olrcut, Fan - 7
L
-

<an 5o Lsart 10 comply wil ASHRAE §2.2, |EED ENERGY SLAR, (A ExthCratt, Caloris
Tithe- 24 arvd WA Ventlation ot Linrps stud Le of 1he LED type Wit 152 1an L0 N0 a5 ) %
{hivt two 7 Walt, ESTAIZ rated. GU24 baso LEQ Bmps

DC Motor Technology:

Whan fan senses slabe proasure. ils speed « automaticaly nchsed Lo ensue
Wt 1he desivod CFM ie not compromised. which diows (he £ to parform &3
ralod

For complele Installalion Inslruciions \isil us.panasonlc.com/ventfans

Model ‘ _Quantity Comments | Project:

i ~ccavon:

Al -m-uacl
Engnoos
Contractor:
Submitted by
Date. o

1

Location Camp Lejeune, NC W Exhaust
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RESEARCH AIR FLO, INC.

Curves & Charts

Project:

P1383 & P1384 - New Base Entry - Main Admin and Pavilion

TB#: 24887

tFY 3
Vari-Green® Motor Options

Benefits

Operates on AC power that's converted to DC—

providing a more efficient motor operation as compared

to an AC operation.

« The motor can attain up to 85% efficiency and reduce
energy consumption.

* Watt savings of 30-70% depending on rpm.

Note: As motor speed is turned down, efficiency stays high
as compared to an AC motor that decreasas dramatically.

« Operates cooler than a standard AC motor at lower
RPMs. A cooler motor has longer motor life and
reduces energy consumption.

« 80% usable RPM turndown as low as 300 rpm.

« SE| fans with Vari-Green motors can provide all the
CFM and static pressure ranges of a comparable
belt drive.

[Hartevll

« Maintenance costs are reduced as there are no belts
or bearings to replace and no pulleys to adjust.

« Direct drive fans are often preferred where
maintenance access is difficult.

« Provides a solution for demand controlied ventilation
applications.
Vari-Green Advantages

= |nitial cost is less than a belt drive/motor starter
combination.

« Lower operating cost
« No maintenance, no belts, pulleys or bearings
* Easy RPM adjustment

SE1 Performance Limits - Vari-Green”
Wigaabe: | Fon o ‘%' {1 ek SREERI GEM/Statia Prossure 1n Ineties WG =0T L
‘ 8 “Sones 000 005 0.0 0.925 015 020 025 030 0375 050 0.625 078
1 1725 511 476 | 435 | 387 | 349 | 261 220 191
SE1-8-440 300 ] 904 | 13 g
1725 7020 | e7e | 921 | 869 | 858 | 792 | 707
SE1-10-440 S0 | 0098 | 113 [
1 1 1
SE1-12.-426 ;g: o078 | 148 ;:: 1187 | 1122 | 1084 | 1043 | 847 | 828 | 7 468 |
g U — - - —
W] ser-1zas 125 | o0 | q48 | 1612 1663 | 1400 | 1455 | 1421 [ 1334 | 1264 | 1176 | 1056 | 888 | 879 | SE6
300 281 s — ==
o 1725 <621 | 1570 | 1513 | 1471 | 1420 | 1346 | 1230 | 1073 | 839
SE1-12-436 50| 019 | 187 |2 —
7 2
SE1-14422 1;:: ozz | 1286 2‘3120 2317 | 2264 | 2237 | 2208 | 2152 | 2086 | 2007 | 1864 |
SE1-14-436 1;22 038 | 163 223995 2635 | 2575 | 2644 | 2511 | 2445 | 2378 | 2292 | 2120 | 1728 ﬂ”.%
PV 7 A 7 TN ]
SE1-14-440 047 2 _g%%s 307 | 2234 | 2205 | 2176 | 2119 2048 | 1073 | 1877 | 1435 | 1262 ! 1163
a7 424 237, Wi
SR e 19 Z:::: 2470 | 2424 | 2400 | 2377 | 23%7 xzwzsa 2210 | 2083 | 1062 :
T 7 31 114:: 3081 | 026 | 2089 | 2072 | 2017 | 2852 | 2787 | 2681 i 2464 RS
. AED 0ot | 1en ﬁsg 4266 | 3207 | 3178 | 9148 | 3066 | 3028 | 2063 | 284s | 2697 | 2365 | 1801
SE1-16-436 045 = dﬁo;qs 3056 | 3894 | 3863 | 3832 | 3768 3697 | 9629 | 3526 | 3262 | 2730 | 2214
< 5 . T T 3 >
S 18424 07 17 | 4764_] 400 | 4017 | 3880 343 | 38%9 | 3768 | 3070 | 3519 | 3157 | 2826
eE1-18.456 a8s 20 AG13 4578 | A4BY | 4382 | 4274 | 4113 | 3817 | 3342 | 2660
061 24 4148 _| 4074 | 4000 | 3563 | 3076 | 3659 | 3793 | 3726 a610 | 3352
SE1-20-420 3016 | 4550 | 4483 | aaG0  ad‘r | a3s2 | 4202 | 4232 | 4143 | 2953 | 3718
0.84 24 2= " - LRt —
853 |
23

Camp Lejeune, NC
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RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
e - l
§Bell & Gossett SUBMITTAL
s foxl B-141.1
10B: Base Entry Foint REPRESENTATIVE: James M Pleassnts Ca
UNIT TAG: P-1 ORDER NO. DATE: 11252013
ENGINEER: SUBMITTED BY: DATE:
CONTRACTOR: APPROVED BY: S
Series "90"
Centrifugal Pumps
o Vertical In-Line Mounted - Close Coupled
SPECIFICATIONS MATERIALS OF CONSTRUCTION TYPE OF SEAL
FLOw 48 (GPM) HELD 34 (FT) BRBRONZE FITTED  [J ALL BRONZE &foswm-dmmd)
He 18 RPY 3800
i MAXIMUM WORKING PRESSURE
voLTs 12308230 53175 pal (12 ber) WP
cYoLE hd PHASE !
SiCTASURE 0DP Stanterd Eficient
.~ APPROX. WEIGHT o
ECIALS
HEAD (Feet]
ko == = a0 A Design Capacity =46.0 GPM
e e —— —L r Dasign Heed =54.0 Foet
100- : o : Suction Stzs =125
T 7 1 \7%’“ 1 mv.::.q-‘f;m
L Y= I} SN T Discharge 5lze =125~
ool :‘ ‘/ ‘:}7\ .. ; Disc. Velocity = 9.8 fpa
o AR an o o S o O L
80- F— - — S e - Cut Din. 2 43757
T NSl e
\ LY s i , Max. Flow = 04 TP
40 v - b S %_ BLEP. Flow = 44 GPM
34375 S i Eff. @ Duty-Polint = 52.55 %
[ i Motor Size T1.5 HP
e = a3 R R | :__ BHP.@
: { - Duty-Point= 1.2 BHP
. S===i : = R .
o 0 R 80 w
Cepacity (GPM)
Lots Solve Water
m Camp Lejeune, NC System Pumps
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RESEARCH AIR FLO, INC.

Curves & Charts

P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
? i l
SERIES PL - Permanently Lubricated Booster Pumps A-135G
OMENEIONS -WEHES () |
WT.Lba
A ] 3 0 E
0 & (219) 0 ¥a (182) 7 U818 4218 (100) 438 (111) 1.8 (29
88 (219) 838 (102) 7 18 (181) 418 (108 411 13.1 (A 0)
91/ (292) B 112(2164) 714 {184) 4em(117) 417 (114) 145 (8.8)
9 1m (232) 8 12 (216) 7 44 (104) 46m(147) 4w2(14) 14.5 (6.0)
341,
PLSE 121148 112 5 9916 (M43) B ¥8(162) 71518 (202) 43/16 (108) 434 (121) 131 {8.0)
:E;_— 78 o:uu ! T /8 (17, SVis(1 JE8 (117 166
i = -&g— 2 0 — s —
LAY lom 16) [I73 LIC 5 ungms 27 (12.2)
mmmmu-mmnm Conteal fectory for cettified X
A po—
e {3
st 1t
[l | —= B
'1 .
P
B J . 3
L + 1"
[ 124 %) s
atd »
TYPICAL SPECIFICATIONS " a P
The contractor shail kendsh and Install lnline pumps e " 3 N
dusirated on the plans and in with the . P
1. The pumps shell bo of 1he pricated 4y -
. The pumps ° =
typs. ) and g for quiet "] P AN
cparaton, MOm®m m # B B % B H @ m o m m W mow
zm«mmm-mm-umw %u_;_‘ﬁ'_—v_{—g—%ﬁ—z—#"
“ & Ma D 1z B4 = 4 s A
Wmmhoquwodwm;mr-uwnnuhwww
lsakago. Mechanical seal fncan Lo be carbon on siticon carblde. w "
Tho motor shall bo non-ovedoading at any point on the pump gk
porformance curve.,
3. Tlnmowlhulbcd mvanppmol. seaied precision ball- vy
'II"I" aulst The w T
capacior “motor shai b oquippud . with {hermal w3 B
protaction. "y N
tmmmmb-nnmmzzs‘w(m'c), g =
wmpermture at 160 psig (10 bar) working pressure. e gy = o
mmsmuwscom,r«xmmmumm = (S -
PL-. with a capachy of _______ GPM at W= - - PL-130
fsot of hoad. " = -
X it Pl
u 282250 i
Py ] | N - LS - —
s 3 T o T W W e et

o ™
hr &3 7 18 sz 43 MW
®a 83 B 73 ms 0 M

5

&

£

2l

&

R
42
A

o s xylem

Lat's Solve Water

Sell & Gosvetl Jo 3 HEEATIK Of Xybetn NG, OF o0 IR subsldlares.
©2014 Xylom ino,

Camp Lejeune, NC System

Pumps
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RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887
1 : . T,
System Lubricated
b Circulatars - ML
J ’ m—.-:, » Ormres g 1

e 3."5" T i AN
] - )
g . ~, J \\ OIS gt |
= B O X BTN Homrbans
- @ s o 2\ \
ol -, R
» l MY R \‘
‘ L I RSARKANY
T~k e b2 T SIS
A NS TN i P RN
- Lod . - - . o
—A ﬁ o Ag
o
H
A L] © o E F
In LA in (o) 1o tmes) _ in{me) in (o)
- 770 !!Z'! V18 !ll! mpa! m’lﬂ -3 gm IQ_I_"_
dllﬁlq Bv10 (81) ‘-WE kllll’g ‘-""‘!E! C-ﬂﬁ!)
F770 (124, /18 (81 [EITEE V8 (139) 511710 8.1 (155)
1.7/8 (124 MIEQ lﬂ!lﬂ 5 I7A2 (3! -mgig 5
L 2/8 (124) WM 104 (32) 5-118 (): -!Iﬂ.ﬂ )-|
+7/0 (124 3018 (01, 114 516 NG i
738 (1 V16 (81 3910 8Y) 318 (101) nﬁ?ﬂ u’-'“"&* (102
78 (124] 10 mm) 410 (141) 1318 5350
1708 [124] 316 (8. 3 g 132 9032 (100} 5(Y
770 (124), 16 (81) 174 (325 Lﬁ 10 i
2 V10 (8) =0 1118 X
:::313 310 (31) 5ne By »ﬁ :mﬁ 3“'&
710 316 (87 I-N16 (81 518 (K1) 11116 -0 !'lm
7 NP5 1041607 G178 {130} 315 (81) 110 (8) A1 {187) A7/ (324} 8370 (162)
wnr3s 1 10S3SILP 778 (124) J18 (01) 3-W18 (01 0315 (167) 31118 (00) 631 (162)
T 534 (140) 39016 (01} 3316 (01 63116 (167) S (137) 0. (182)
Ty 103405.F B34 (146) 316 (91) 3710 T8 (147) 64/2(140) 9472 (218) 4144 (100)
Bimanions ara ubject 10 ahang T bo used for construction purpasos untoss contifod.
Florg Sizog: N4°, 1%, 1-1/4%, and 1-172°
* 3-spoad circulators
b3
Xyiem Iag.
Ly xylem
Fax: (84719658370 [ Lat$s Solve Wat
wvnw.beKgORIH com
Boli & Gorsstl o u bucamesk of Xylem InG, of one of s subsidiaries,
©2014 Xytem Inc.
Location Camp Lejeune, NC System Pumps
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RESEARCH AIR FLO, INC.

Curves & Charts

Project: P1383 & P1384 - New Base Entry - Main Admin and Pavilion TB#: 24887

The total pump head is 132 fest and the total of a, b and
cis 35 feet, 132 - 35 = 97 Use ths 5-60 range since the
remalning pump head is greater than 74 feet (32 psl).

Refer to the ASHRAE recommendations shown in the
chart below. Some designers prefer to use 80 percent of
the ASHRAE maximum.

ASHRAE Recommended Maximum GPM

Using the chart below, find the avaliable flow according
to the size valve required and the system design fiow. If

11z 28 34 the required flow falls between two aveilable flows, round
4" 5.9 6.5 to the nearest flow listed.
= Veloelty
) 10 n
four feet/sec.
11Ue 106 18
11T 23 25 , 0.88, 1.0,
38,35,40,4.5,50,0.0,7.0, 8.0
r 3 “
U = - 5-80 | 1.0,15,2.0,2.530,40,50, 60, 7.0,8.8, 8.0, 0, 11, 12
7 138 160 121 147 | 2-32 | 05,075, 1.0,1.25,1.5.1.75. 20, 2.5, 2,5, 3,0,35, 40, 4.5,
— po— Loss four fael/100 50,40, 4, 8.0, 10, 10, 11, 12, 13, W, 15,16, 17, 18, 19
=
- foot 5-60 | 1.0,15,20,25,30, 40,50, 6,7.0,8.9, 20,10, 11,12, 13,
§ 775 775 14,15, 16, 17, 18, 18, 20, 21, 22, 23, 24, 25, 26, 77

11/Z-2° | 2-32 | 50,6.0,7.0,8.0,90, 10,11, 12, 13, 14, 15, 16, 17, 14, 19,20,
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50

5-60 | 9.0,9.0,10, 11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24,

25, 36, 27, 28, 30, 32, 34, 36, 38, 40, 42, 44, 40, 48, 50, 52, 54,
58, 80, 62, 64, 86, 68, 70

2117 | 2-92 | 8.0,10, 11, 12, 13, 14, 15, 16, 17, 14, 19, 20, 22, 24, 26, 28, 30,
i 22,34, 36, 38, 40, 42, 44, 46, 45, 50, 52, 56, 60, B4, 68, 72,

Two spring rangss ara availabie for all AutoFlow valves: 76, 80

2 to 32 psl and 5 to 80 psi. The first number is the 5-80 | 13,14, 15, 18, 17, 18, 19, 20, 21,22, 23, 24, 25, 26, 77, 28, 30,

differential pressure (AP) needed to achieve design flow. 32,34, 38, 38, 40, 42, 44, 45, 48, 50, 52, 54, S6.

A 64, 66, 8, 70, 72,78, 80, % X
The socond is the maximum AP where the design flow 116, m” 70,72, 78,60, 84, 80, 52, 08, 100

will be maintained. Following are some general rules
on tha salection of the spring range. In most cases the
amount added to the caiculated pump head is 4.6 feet (2

Flows for sizes 3-30" are available in increments of 5 GPM
for PSID 2-32 and 5-60, and 10 GPM for PSID 3-20, 5-40

psi X 2.3 feet/psi). and 7-45.
* For direct return systems, if the totai pump head is E

less than 110 feet, the 2-32 range can generally be 2-32 | 135 2-32 | 948 2

used for all units. 5-60 | 170 5-50 | 1190 5-
. O:e(rje;ferzeu ror_u{n systems the 2-32 range can be g [2-20 | 200 8 [3-20 | 1400 17 [ 3.

u or ali units.
» For direct return systers with a total pump head S0 10 L L =

exceeding 110 fest, the 5-80 range should be used T-45 120 J-45 | 2108 b3

only on units close to the pump to maintain contrel. 2-32 | 270 2-32 | 1485 2-
To calculate the spring range required for a specific ;.00 330 $-% 10 5:
terminal unit: 4 |a3-20 | 400 107|3-20 | 2200 207 ) 3-
Estimate the losses due to - 5-40 | 500 5-40 | 2750 5-

a) ‘jtump accessones such as sucton diffusers, 7-45 | 800 7-45 | 3300 7-

check valves, etc.
o) distribution pipe ioss to the terminal unit 2.3 |50 -3z 12085 =
) tarminal coil, ATC, and Y-strainer drops at $-0 Jew0 5-48 JI2%80 | L5
design flow. 6 |a-20 |ae0 || 12| 3-20 | 3000 307 | a-

Aad a, b, and < and then subtract irom the tetal pump 5.40 | 1000 5-40 | a7s0 5
head 7-45 | 1200 7-45 | 4500 7-45 | 21000
If less than 74 feet, use the 2-32 range. If greater than 74 NOTE: 5, 16", 18”and 24" flows available, see specific
and less than 138 feet, use the 5-60 range. submittal

15

Camp Lejeune, NC Valves
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Review Start Date: 27 Jun 2016 Follow-up 01 Date: dd Mmm YYYY
Response 01 Date: dd Mmm YYYY Review Closed Date:

P-1383/P-1384 NEW BASE ENTRY POINT & ROAD
CONTRACT N40085-12-C-7714
MCB CAMP LEJEUNE, NORTH CAROLINA
SUBMITTAL TRANSMITTAL # 1238
NAVFAC ACCEPTANCE — CODE CI52 (PAG)

Title Test and Balance (TAB) Report Submittal Number Two Review

Disposition — Disapproved/Resubmit (D/R)

1. Disapproved / Resubmit (D/R) disposition indicates responses to unclosed issues and a
corrected resubmission are necessary at this time.

Action Item Abbreviations
1. Action item abbreviations presented below identify party responsible for resolving issue.

AG = NAVFAC Acceptance Group ES = Equipment Supplier

CC = Controls Contractor FA = Fire Alarm Contractor

CM = NAVFAC Construction Manager GC = General Contractor

CxA = Commissioning Authority MC = Mechanical Contractor
DOR = Designer of Record PM = NAVFAC Project Manager
EC = Electrical Contractor TAB = Test and Balance Contractor

For Informational Purposes Only =No responsible party, no action required

Introduction
1. These issues are based on comparing TAB Report submittal number two dated 09 Jun 2016
with transmittal dated 11 Jun 2016 and received by the acceptance group on 11 Jun 2016 to
contract document’s and TAB agency certifying organization’s requirements. TAB Report
submittal number one dated 02 May 2016 was marked preliminary and not formally reviewed.
2. Issues are organized into the following sections:
General

. e Duct Traverses

e ERV-01 e Unit Heaters

e Heat Pumps e Pumps

e Split Systems e HP Water Heater

e Exhaust Fans e TAB Report Deficiencies

3. Approval or acceptance does not relieve contractor of responsibility for any error in accordance
with specification 01 33 00 page 15, section 1.13.

4. It is the contractor quality control manager’s responsibility to ensure responses are obtained
from all applicable responsible parties as indicated and are substantive.
5. Unless indicated as an issue for action, issues are for informational purposes only.
6. The following references serve as the basis of these comments due to the contract award date
of 03 Apr2012:
e Unified facilities criteria UFC 3-400-10N - Mechanical Engineering dated Mar 2012
e Unified facilities criteria UFC 4-010-01 - DoD Minimum Antiterrorism Standards for
Buildings dated Feb 2012
e American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE)
Fundamentals dated 2009

e ASHRAE 62.1 Ventilation for Acceptable Indoor Air Quality dated 2010
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e ASHRAE 90.1 Energy Standard for Buildings Except Low-Rise Residential Buildings
dated 2010

NEBB’s Procedural Standards for Testing Adjusting and Balancing of Environmental Systems
dated 2005 serves as the basis of TAB certifying organization’s requirements. It should be
noted that Procedural Standards page 6, section 2.3.1 states “Regardless of what is specified, in
all cases the process by which the data is acquired shall conform to the current edition of the
NEBB Procedural Standards for Testing, Adjusting, and Balancing of Environmental
Systems.”

These issues are grouped into system deficiencies that are seldom TAB report deficiencies and
TAB report deficiencies that are deviations of the TAB report from contract requirements.
These issues are based on the premise that all recommendations and suggested practices
contained in the TAB agencies certifying organization shall be considered mandatory in
accordance with specification 23 05 93 page 3, section 1.3.

General Issues

l.

Submittal is being reviewed noting systems must be balanced within +5-percent of design
values per specification 23 05 93 page 5, section 3.3.1.

Submittal includes airflows that are beyond the allowable tolerance of +5-percent of design
value as allowed by specification 23 05 93 page 5, section 3.3.1. With some exceptions noted
herein, because of system type, operation mode at which tolerance is exceeded, and / or value
beyond the allowed tolerance is insignificant, no issues are warranted.

ERV-01 Issues
3.

Submittal pages 6 and 7 of 24 include ERV-1 Supply Fan and Exhaust Fan Motor Actual
electrical supply voltage of 122 VAC which conflicts with Design supply voltage of 230 VAC.
It is unclear whether the installed (“Actual” data) motor varies from the submitted (“Design”
data) motor or there is another issue. Descriptive information addressing the discrepancy in
voltage is necessary to close this issue. — Action Item for MC / TAB
07062016 XXX Response:

[] This is not an issue requiring resolution based on basis description.

D4 This is an issue of concern and has been / shall be resolved by resolution description--

Corrected in final report- WM601 calls for 120v unit..

Submittal pages 6 and 7 of 24 include ERV-1 Supply and Exhaust Heat Wheel Design
Apparent Capacities of 27,637 BTU/Hr and 45,382 BTU/Hr which conflicts with CI52-
calculated Heat Wheel Design Apparent Capacities. Descriptive information addressing the
discrepancies is necessary to close this issue. — Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
[X] This is an issue of concern and has been / shall be resolved by resolution description
Temperatures were re-taken and recorded in the final report. Unit is basis of Design.
These units are not operating under an occupied environment design temps max not be
achieved at this time..
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Submittal page 7 of 24 includes ERV-1 Exhaust Heat Wheel Actual Entering Air Temperature
(EAT) wet bulb of 43.7°F (with dry bulb of 67.5°F) yielding 4% relative humidity (RH) which
conflicts with an anticipated higher wet bulb. Since the Design EAT RH (50% RH) was
incorrectly entered as the wet bulb temperature, it is unclear if the reported value is %RH or
EAT,p. Descriptive information addressing the unit of measure of the 43.7 value is necessary
to close this issue. — Action Item for TAB

07062016 XXX Response:

] This is not an issue requiring resolution based on basis description.

DX This is an issue of concern and has been / shall be resolved by resolution description
corrections made, temps were re-measured and recorded in final report. These units are
not operating under an occupied environment design temps mas not be achieved at this
time..

Heat Pumps Issues

6. No comments warranted.

Split Systems Issues

7. No comments warranted.

Exhaust Fans Issues

8. No comments warranted.

Duct Traverses Issues

9. No comments warranted.

Unit Heaters Issues

10. No comments warranted.

Pumps Issues

11. Submittal page 23 of 24 includes HPWH-1 Pump P-2 Actual water flow of 9.0 GPM which
exceeds Design water flow of 5.0 GPM by 4.0 GPM or 80-percent, beyond allowable tolerance
of 5-percent. Actual Final Head Pressure of 30.5 FT exceeds Design Final Head Pressure of
4.0 FT. Given the configuration of the system and the status of the construction, the pump
isolation valve downstream of the pump may be utilized as the balance valve and marked
appropriately. Descriptive information addressing the water balance results is necessary to
close this issue. — Action Item for TAB

07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.

DX This is an issue of concern and has been / shall be resolved by resolution description P-
2 was throttled to design GPM. P-3 is a "Plumbing Pump" and flow will be verified in a
separate enclosure. and not part of the HVAC TAB. Pressure readings are recorded

infinal report..

HP Water Heater Issues

12. Submittal page 24 of 24 includes HPWH-1 Load-side water Actual EAT of 12.1°F which
conflicts with the anticipated EAT being above 32°F. Descriptive information addressing the

discrepancy is necessary to close this issue. — Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
[X] This is an issue of concern and has been / shall be resolved by resolution description--
Typo corrected in the final report.

Page 3 of § 13 Jun 2016; Ver 1.02



TAB Report Deficiencies Issues

13.

14.

15.

16.

17.

18.

19.

Submittal excludes certification page and a table of contents which conflicts with specification
23 05 93 page 12, Appendix B. These items are necessary to close this issue.
- Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
[X] This is an issue of concern and has been / shall be resolved by resolution description--
included in final report.

Submittal excludes TAB supervisor’s approval and signature which conflicts with specification
23 05 93 page 13, Appendix B, section 6, b. TAB supervisor’s approval and signature are
necessary to close this issue. — Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
[X] This is an issue of concern and has been / shall be resolved by resolution description-
included in final report.

Submittal excludes heating systems operational performance documentation during maximum
outdoor environmental caused loading which conflicts with specification 23 05 93 page 7,
section 3.3.5.2. An estimated date for obtaining this documentation is necessary to close this
issue. — Action Item for TAB
07062016 XXX Response:

[] This is not an issue requiring resolution based on basis description.

This is an issue of concern and has been / shall be resolved by resolution description-

11-15-2016-----=----- 2-28-2017 heating season.

Submittal excludes calculated capacity documentation within coil performance report sheets
which conflicts with specification 23 05 93 page 6, section 3.3.3.1. This documentation is
necessary to close this issue. — Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
X4 This is an issue of concern and has been / shall be resolved by resolution description-
included in final report.

Submittal excludes updated air system diagrams complete with final installed locations of all
terminals and devices, numbering changes, and actual test locations which conflicts with
specification 23 05 93 page 14, Appendix B, section 6, d. Diagrams are necessary to close this
issue. — Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
This is an issue of concern and has been / shall be resolved by resolution description-
included in final report.
Submittal excludes pump performance curves which conflicts with specification 23 05 93 page
14, Appendix B, section 6, h. Curves are necessary to close this issue. — Action Item for TAB
07062016 XXX Response:
[] This is not an issue requiring resolution based on basis description.
[X] This is an issue of concern and has been / shall be resolved by resolution descriptio-
included in final reportn.
Submittal excludes fan performance curves which conflicts with specification 23 05 93
page 14, Appendix B, section 6, h. Curves are necessary (o close this issue.
— Action Item for TAB
07062016 XXX Response:
("] This is not an issue requiring resolution based on basis description.
IX| This is an issue of concern and has been / shall be resolved by resolution description-
included in final report.
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20. Submittal excludes factory calibration curves for balancing valves which conflicts with
specification 23 05 93 page 15, Appendix B, section 6, i. Curves are necessary to close this
issue. — Action Item for TAB
07062016 XXX Response:

[] This is not an issue requiring resolution based on basis description.
DX This is an issue of concern and has been / shall be resolved by resolution description-
included in final report.
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